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(57) [Abstract] 

[Problems to be Solved by the Invention] 

thermal recording material which is superior in useful novel 
chroman compound and light resistance of the image part , 
nonimage part which utilizes that as coupler of thermal 
recording material is offered. 

[Means to Solve the Problems] 

chroman compound . which is displayed with 
below-mentioned General Formula (1) 

As for this compound , it is useful as coupler component in 
thermal recording material whichprovides heat sensitive 
recording layer which contains diazonium salt compound and 
coupler . 

General Formula (1) 
[Chemical Formula 1 ] 



XJU*>75K*, TSVS^SUR' ~R 3 It 



In Formula, R displays amino carbonyl group , acyl amino 
group , amino carboxyl , amino carbamoyl group , 
sulfonamide group , amino group etc, R<sup>l 
</sup>~R<sup>3 </sup> displays the alkyl group etc of 
hydrogen atom , halogen atom , substituted or unsubstituted in 
respective independence, Y displays basis of binary , Z 
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Claims 

[ft»»#a>ttffl] 

TE-«a(i)-ca**i4^nT>sft 

HttSC(l) 



RHT-O 



pi 




displays atom group which isnecessary in order to form 
chroman or coumaran ring. 



[Claim(s)] 
[Claim 1] 

chroman compound . which is displayed with 
below-mentioned General Formula (1) 

General Formula (1) 

[Chemical Formula 1] 



7^*^ R 1 ~R 3 li-ttl-f tlttitl- 

U y 14 2 ffi(D8£SU z li^n v>xii<7v 

2] 



-flSxC(l) 

[ft 2] 



r— y— o 




In Formula, R displays amino carbonyl group , acyl amino 
group , amino carboxyl , amino carbamoyl group , 
sulfonamide group , sulfonyl amino carboxyl , sulfonyl amino 
carbamoyl group , hydroxyl group , acyloxy group , alkoxy 
carbonyl group , amino group , R<sup>l </sup>~R<sup>3 
</sup> displays the alkyl group , alkoxy group , alkyl thio 
group of hydrogen atom , halogen atom , substituted or 
unsubstituted in respective independence, Y displays bivalent 
group , Z displays atom group which is necessary in order 
toform chroman or coumaran ring. 

[Claim 2] 

On support , in thermal recording material which provides 
heat sensitive recording layer which contains the diazo 
compound and coupler , 

thermal recording material . which designates that at least 1 
kind of chroman compound which in said heat sensitive 
recording layer is displayed with below-mentioned General 
Formula (1) is includedas feature 

General Formula (1) 

[Chemical Formula 2] 
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7S/*£SU R 1 ~R 3 li^ft^tt&jilc 

U Y l± 2 ffi(Dft£8U z i±^d 
«TES?77<b**35<TIH-«SC(2)XliTE- 

»a(3)-e***i4<b^*i?fc-5ct*»ai:-r 



-»a(2) 

Mb 3] 




In Formula, R displays amino carbonyl group , acyl amino 
group , amino carboxyl , amino carbamoyl group , 
sulfonamide group , sulfonyl amino carboxyl , sulfonyl amino 
carbamoyl group , hiydroxyl group , acyloxy group , alkoxy 
carbonyl group , amino group , R<sup>l </sup>~R<sup>3 
</sup> displays the hydrogen atom , halogen atom , 
substituted or unsubstituted alkyl group , alkoxy group , alkyl 
thio group in respective independence, Y displays bivalent 
group ,Z displays atom group which is necessary in order to 
form chroman or coumaran ring. 

[Claim 3] 

Aforementioned diazo compound below-mentioned General 
Formula (2) or thermal recording material . which is stated in 
Claim 2 which designates that it is a compound whichis 
displayed with below-mentioned general formula (3) as 
feature 

General Formula (2) 
[Chemical Formula 3] 



(2) 



StvR 4 ~R 6 

*fcl*7U-;uS£SU R 5 . r 6 -e«te»i*L 

-183(3) 
[ft 4] 

OR 8 



In Formula, R<sup>4 </sup>~R<sup>6 </sup> displays 
substituted or unsubstituted alkyl group , alkenyl group , 
aralkyl group or aryl group in therespective independence, is 
possible to form ring with R<sup>5 </sup>, R<sup>6 </sup>. 

X<sup>- </sup> displays acid anion . 

general formula (3) 

[Chemical Formula 4] 



(3) 



l±7'J-;U*£*U R 8 , R 9 li-ttL-FtittS; 



In Formula, R<sup>7 </sup> displays substituted or 
unsubstituted alkyl group or aryl group , R<sup>8 </sup>, 
R<sup>9 </sup> displays the substituted or unsubstituted 
alkyl group , alkenyl group , aralkyl group or aryl group in 
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Gfttm. 

Specification 
[0001] 

[0002] 

e-i3«aE**t**E»#»tLTar<A^&fij 

ffl**in-^(H*^Jl**«ir^Jlxi!fe<D* 
Jl-*«tt¥Jlti-J3P+a(1982)8W17: 
182-201 M#BB)o 

[0003] 

(1982)290-296 H&<t*) 0 



respective independence, X<sup>- </sup> displays acid 



anion . 



[Claim 4] 



[0004] 

T*Stt*^7!/ft^*A<«^lr»»»LTS 

cfl>*jftt*»«B«-e,s?7 % yfls**tv 



Aforementioned diazo compound in microcapsule 
encapsulation thermal recording material . which isstated in 
Claim 2 which designates that it is done as feature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards thermal recording material which uses 
combination of diazo compound and coupler as coloring 
component , especially, it regards diazo thermal recording 
material which issuperior in image part light resistance , 
nonimage part light resistance of postrecording . 

[0002] 

[Prior Art] 

diazo compound (diazonium salt compound ) reacting with 
compound which is called compound or other coupler 
whichpossesses phenol derivative and active methylene 
group , forms azo dye . 

In addition it disassembles with illumination , loses activity . 

Making use of this property , diazo compound for a long time 
is utilized as optical recording material which is represented 
in diazo copy , (Photographic Society of Japan compilation 
"fundamentals -nonsilver photography compilation of 
photograph engineering -" Corona Co. (1982) page c.f. of 89 - 
117,182-201). 

[0003] 

Recently being applied by also recording material where 
fixation of image is required, making representative ones, 
following diazo compound and coupler to image signal and 
heating, reacting and and image after forming, the 
illumination doing image it becomes fixed, photofixing type 
thermal recording material isproposed, (Sato Koji and others 
Journal of the Institute of Image Electronics Engineers of 
Japan (ISSN 0285-9831 ) Vo!.l 1 Issue 4 (1982) such as 290 - 
296 page ). 

[0004] 

But, because these recording material , active diazo 
compound thermal decomposition doing gradually evenwith 
dark place , lose reactivity , is short, there was a deficiency 
that the shell life as recording material . 

With objective which improves this deficiency , encapsulation 
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fc-i&&(D<}:oti:ftMZ&mZitZ>t. MSB?* 

* at 26 # m 2 

(1987)115-125 S)o 
[0005] 

fill*.. £ f#i*±lc. $?TVMb&tt£**r LfcJ» 

(2)ftll&l::J:«#g&Bftl$j£« (3)3t!HW(cJ:* 
[0006] 

«^^jS-Ti)fB^tt#4(4#gB¥ 4-135787, H 
4-144784)<D«fc?fc£&&<fb*<fT:fc>*LTl^-5. 

2-54250, PI 2-5425 1)„ 

&?Dv>3Mb£!B3£jiaiU ctDWft^av 

fc. 



doing diazo compound in microcapsule , when diazo 
compound , it promotes disassembly like water& base , 
method which it isolates was proposed. 

Depending upon this method , shelf life of recording material 
it becomes possibleto improve rapidly, (Usami Toshimasa and 
others Electrophotography (ISSN 0387-9 16X ) Volume 26 
Number 2 (1987) 1 15 - 125 page ). 

[0005] 

As for microcapsule which possesses glass transition 
temperature which is higher than the room temperature , 
although capsule wall in room temperature shows substance 
impermeability because with glass transition temperature or 
greater substance permeability is shown, you can use for 
thermal recording material as heat responsive microcapsule . 

Namely, on support , long term stable storage of (1) diazo 
compound is possible with the recording material which heat 
responsive microcapsule which contains diazo compound and 
heat sensitive recording layer whichcontains coupler and base 
application is done. 

With (2) heating image fixing becomes possible with colored 
image formation , (3) illumination . 

[0006] 

Regarding to thermal recording material a this way, making 
high functionality like recording material (Japan Unexamined 
Patent Publication Hei 4- 135787, same 4 - 144784) 
whichrecently forms multicolor image is done. 

Attendant upon making high functionality of recording 
material , performance improvement of light resistance of the 
image part , nonimage part of fresh storage property , 
postrecording of prerecording is desired. 

method which uses cyclic 1, 3- diketone compound in order to 
obtain for example red color image as the coupler is proposed, 
(Japan Unexamined Patent Publication Hei 2- 54250, same 2 - 
54251). 

[Problems to be Solved by the Invention] 

But, there was a deficiency that with these method 
above-mentioned performance is not fully . 

Then, these inventors result of diligent investigation, 
discovered novel chroman compound whichdepends on this 
invention in order to solve above-mentioned deficiency ,quite 
discovered fact that satisfactory result it is acquired byusing 
this novel chroman compound , completed this invention . 

Therefore as for objective of this invention , it is to offer 
thermal recording material which is superior in useful novel 
chroman compound and light resistance of image part , 
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nonimage part whichutilizes that as thermal recording 
material . 



[0007] 



[0008] 
[ft 5] 



R-Y-0 




[0007] 

[Means to Solve the Problems] 

objective of this invention in novel chroman compound and 
on support aredisplayed with below-mentioned General 
Formula (1), at time of diazo compound and said diazo 
compound and heat reacting, was achieved by thermal 
recording material whichdesignates that it includes at least 1 
kind of novel chroman compound which in said heat sensitive 
recording layer is displayed with below-mentioned General 
Formula (1) in thermal recording material whichprovides heat 
sensitive recording layer which contains coupler which it 
colors, asfeature. 

General Formula ( 1 ) 

[0008] 

[Chemical Formula 5] 



[0009] 



S.TSyS^SUR 1 ~R 3 \t**l?il$k±L\Z 
[0010] 

[3£W<D3£ffi0ff*SiJ 
*»WI-oL^T v *&lc»«|cttfl8-r« 0 

(i)-ea**i«6^ WE-«sc(i)icfci^r s r 1 

~R 3 l±f^-T?*M&oT*,<fcl*o 

R 1 , R 2 tLXits 7K*K^ /\P^r>II^ , ft 
*8t 1-22 0)«»Xtt*RBSI7;U3*S/*, K 



[0009] 

In Formula, R displays amino carbonyl group , acyl amino 
group , amino carboxyl , amino carbamoyl group , 
sulfonamide group , sulfonyl amino carboxyl , sulfonyl amino 
carbamoyl group , hydroxyl group , acyloxy group , alkoxy 
carbonyl group , amino group , R<sup>l </sup>~R<sup>3 
</sup> displays the alkyl group , alkoxy group , alkyl thio 
group of hydrogen atom , halogen atom , substituted or 
unsubstituted in respective independence, Y displays bivalent 
group , Z displays atom group which is necessary in order 
toform chroman or coumaran ring. 

[0010] 

[Embodiment of the Invention] 

Concerning this invention , furthermore you explain in detail. 

novel chroman compound of this invention is displayed with 
aforementioned General Formula (l),but in aforementioned 
General Formula (1), as for R<sup>l </sup>~R<sup>3 
</sup> identical or different . 

As R<sup>l </sup>, R<sup>2 </sup>, substituted or 
unsubstituted alkyl thio group of substituted or unsubstituted 
alkoxy group , carbon number 1-25 of alkyl group , carbon 
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Mm 1-25 0«&XI*fc«»7;U*JI,*:MtA< 



[0011] 

Mb 6] 

+ CH 2 -fr 



number 1-22 of substituted or unsubstituted of the hydrogen 
atom , halogen atom , carbon number 1-22 is desirable. 

In addition, Y displays bivalent group , group which 
concreteIy,is displayed with below-mentioned structure is 
desirable. 

[0011] 

[Chemical Formula 6] 



— CH- 
I 

CH 3 



— CH~ 
I 

C 2 H 5 



— CH- 
I 

C4H9 



CH 

I 

C16H33 



— CH 2 CH 2 -0CH 2 CH 2 — — CH 2 CH 2 SCH 2 CH 2 — 



CH 3 
I 

— CH 2 CH 



— — CH 2 




CH 2 — 



- CH 2 CH 2 0 



/ \ 



OCH z CH 2 — 



<n:l-9(0»») 



[0012] 

«rffi-»*(i)t?a*tt*^p-7>s<b^lfta)5 
iE-«st(4). -»a(5)at;-ttiC(6)-es**t 

-fig aw 

[0013] 

[lb 7] 



[0012] 

Among chroman compound which are displayed with 
aforementioned General Formula (1), regarding to this 
invention, below-mentioned general formula (4), the general 
formula (5) and it includes compound which is displayed with 
general formula (6) as useful compound . 

general formula (4) 

[0013] 

[Chemical Formula 7] 
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R-Y-0 



R'° R" 




[0014] 

iC+.R R 1 ~R 3 {tttl^Ltz(DtmmX'h 

I/Hi 1 . RSft 1-20 (Dt;u+;uS, £tm& 
0t«& 1-20 (D7;u^-;uS, j* 

mis 1-20 <D7^;u*;ug&tf0t*& 1-20 cd 

-flSS(5) 
[0015] 

[lbs] 

(5) 



[0014] 

In Formula, R and R<sup>l </sup>~R<sup>3 </sup> that 
before you inscribed, aresynonymous. 

R<sup>10</sup>~R<sup>15</sup> in respective 
independence, displays aralkyl group of the alkenyl group , 
carbon number 1-20 of alkyl thio group , carbon number 
1-20 of alkyloxy group , carbon number 1-20 of alkyl group , 
carbon number 1-20 of hydrogen atom , halogen atom , 
carbon number 1-20 and the aryl group of carbon number 
1-20, Y before displays basis which wasinscribed. 

general formula (5) 

[0015] 

[Chemical Formula 8] 



R-Y-0 




[0016] 

S4\R at; r 1 -r 3 \zmzLtz<Dtmmvfo 
^m+.i&m®. i~2o <»7j\,*ji,&.mm®i 

1-20 (D7^+^t+vS, 1-20 0)7 )l> 

^;u^S, i~20 0)7)Vr-n>£s ft 

1-20 0)7=7 )V^>^RUmm^. 1-20 CD 

tu-;us£suy itmzLtzO)tmmx'& 

-»St(6) 



[0016] 

In Formula, R and R<sup>l </sup>-R<sup>3 </sup> that 
before you inscribed, aresynonymous. 

R<sup>16</sup>~R<sup>19</sup> in respective 
independence, displays aralkyl group of the alkenyl group , 
carbon number 1-20 of alkyl thio group , carbon number 
1-20 of alkyloxy group , carbon number 1-20 of alkyl group , 
carbon number 1-20 of hydrogen atom , halogen atom , 
carbon number 1-20 and the aryl group of carbon number 
1-20, Y that before you inscribed, issynonymous. 

general formula (6) 
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[0017] 

lit 9] 

(6) 



[0017] 

[Chemical Formula 9] 




O-Y-R 



[0018] 

SC** R. R 1 ~R 3 Y itmiLtz(Dtmmv 

[0019] 
-»3E(7) 

tib io] 

(7) 



[0018] 

In Formula, R, R<sup>l </sup>~R<sup>3 </sup> and Y that 
before you inscribed, aresynonymous. 

Furthermore, compound which is displayed with General 
Formula (1) thebelow-mentioned general formula (7) and, 
includes also compound of kind of bis compound which is 
shown in General Formula (8). 

[0019] 

general formula (7) 
[Chemical Formula 1 0] 




[0020] 
-»3£(8) 

Kb ii] 



[0020] 

General Formula (8) 
[Chemical Formula 1 1] 
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-«5t (8) 




0— Y-Xb-Y-0 




[0021] 

r ,0 ~r 19 tt-tti-f naaic. /\py 

>IS**ft*» i~20 ©7:;u*;u*.ft*» 

1-20 0)7)\,*r)\,tt*/&* 1-20 (DTJU 

mm$k 1-20 (DT;u^r-;u*. gt 

1-20 (D75;Mr>U*&tf tt*ft 1-20 0 

[0022] 
lit 12] 



[0021] 

In Formula, R and R<sup>l </sup>-R<sup>3 </sup> that 
before, you inscribed, aresynonymous. 

R<sup>10</sup>-R<sup>19</sup> in respective 
independence, displays aralkyl group of the alkenyl group , 
carbon number 1-20 of alkyl thio group , carbon number 
1-20 of alkyloxy group , carbon number 1~20 of alkyl group , 
carbon number 1-20 of hydrogen atom , halogen atom , 
carbon number 1-20 and the aryl group of carbon number 
1-20, X<sub>0 </sub> displays bivalent group which 
contains the amide group , urethane group , urea group , 
sulfonamide group , sulfonyl urethane group , sulfonyl urea 
group , Y that before you inscribed, is synonymous. 

Furthermore, chroman compound of preferably this invention 
includes those which possess structure which is shown below. 

[0022] 

[Chemical Formula 12] 



Page 12 Paterra® InstantMT® Machine translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1997301969A 



1997-11-25 



R-Y-: 



(2) 



0 



(1) (CmH^OzNCCCHz),,- 



O 
H|| 

0 
11 



< 3 > (C fB H 2ni . 1 ) 2 NCO(CH 2 ) n - 
< 4 > (C«H 2re+1 )NCO(CH 2 ) 0 - 



HO(CH 2 ), 



(n:1~9) 



0 

Cn.H^tCOCCH^- 



(m,n:0~ 8) 



— O 





— 0 





[0023] 

mts TE-»sc(ii)-e«**i*/\py 



[0023] 

chroman compound which is displayed with General Formula 
(1) of this invention isacquired halogen compound which is 
displayed with for example below-mentioned General 
Formula (II ) and chromanol derivative which is displayed 
with below-mentioned general formula (III ) easily under 
existing of base , by reacting. 
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lit 13] 



R — Y— X 



(H) 



[Chemical Formula 13] 




(IB) 



[0024] 

St. R, R 1 ~R 3 . Y Rlt Z it ItJlBLfcCDir^ft 

+vK> TKftfc-J-h'j^ A. TKSHbrtU^A. A 
*'J^A. **jb±h»J^ A*4<*lf 



(DStfimit.xmmm 3,432,300 ^.mm 

3,573,050 ^ % (Hi 3,574,627 ^* $$2tBg 49-20977 
^ ftggsp 7-224054 ^m\Z&Ll\ 



[0025] 

(^J$0iJ)Qf-ha^xP— 51g.N,N-n-5/^;U 
-6-^ r D I E-^++ry^^7'^K 40g,N,N-V^ 
;U-7-trh75K 300ml £ 3 ^ □:7 : 7XZ](::;!lylx■ 
y. S*HHslT-e 50 deg C l=»Stt, *HJ 
^A>MPvK(28 fi»%. ;i/»»)25g £ 

80 deg C T* 1 B#m«#U Sa*tJ*»ft, * 
7K 350ml ICfolf. 2N-HC1 igft 50ml £ttJ*fco 

bkx^u 350ml -caaiu ata***-^ 

AS# 50mKfi»*tt* 100ml XSStjf^, «5 
»V^*5/^A-eftMILfc. 



tt« 7g £ AO*. 50 deg C T* 1 BSMHtttLfc. 



^U£B*(20mmHg/60 deg C, 1 B#F^)^. g 
tt<D$P-7>SS3lf*$ 74g(94%. oil), mz* 



[0024] 

In Formula, X displays chlorine atom , bromine atom , iodine 
atom , R, R<sup>l </sup>~R<sup>3 </sup>, Y and Z that 
before you inscribed, are synonymous. 

When reacting you can list sodium methoxide , sodium 
hydroxide , potassium hydroxide , potassium carbonate , 
sodium hydride etc as base which is used. 

synthesis example of chromanol derivative which is displayed 
with aforementioned general formula (III ), is detailed in U.S. 
Patent 3, 432, 300 number, same No. 3, 573, 050 number, 
same3, 574,627, Japan Examined Patent Publication Sho 
49-20977 number and Japan Unexamined Patent Publication 
Hei 7-224054 number etc. 

Next, synthetic method of chroman derivative which relates to 
this invention , listing the embodiment , you explain. 

[0025] 

(synthesis example );al -tocopherol 51g, N, N- n- dibutyl 
-6-bromo - [hekisanoikkuamido ] you measured 40 g, N, N- 
dimethyl -acetamide 300ml in 3 -neck flask and took, under 
nitrogen atmosphere after temperature rise , sodium 
methoxide (28 weight %, methanol solution ) dripped 25 g in 
50 deg C. 

1 hour it agitated with 80 deg C, after cooling, opened to ice 
water 350ml to room temperature , added 2 N- HC1 solution 
50ml . 

It extracted with ethylacetate 350ml , with sodium hydrogen 
carbonate solution 50ml , saturated saline 100ml after 
washing, dried with magnesium sulfate . 

1 hour it agitated with 50 deg C after removing magnesium 
sulfate withfiltration, including activated carbon 7g. 

After removing activated carbon with celite filtration , 
ethylacetate after removal(20 mmHg /60 deg C, 1 hour ), 
chroman derivative of objective was acquired 74 g (94%, 
oil ). 
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[0026] 
[lb 14] 




With above-mentioned process , various chroman compound 
which relates to the this invention it probably is 
self-explanatory in person skilled in the art by replacing the 
halogen compound , chromanol derivative , base etc which is 
used for reaction, to be acquired. 

Below, embodiment of chroman compound of this invention 
is shown, but the this invention is not something which is 
limited with this. 

[0026] 

[Chemical Formula 1 4] 



C16H33 



TA 


R 


TA 


R 


B-1 


0 

KnJdH^Nl! CH 2 


B-8 


H u 

(n)C 4 H3N-C-0-(CH 2 ) r 


B-2 


0 

[(n)C 4 H^] 2 N-H(CH 2 ) 3 - 


B-9 


hB 


B-3 


8 

[<n)G,H 9 ] 2 N-C(CH 2 ) 5 - 


B-10 


(n)QH9N=C><MCH 2 )9- 


B-4 


_NC(CH 2 ) S - 


8-11 


0 


B-5 


HOCCHifc- 


B-1 2 


(nJCH^aC^Js- 


B-6 


HO(CH 2 ) 3 - 


B-1 3 


0 

H 2 n£cH 2 - 


B-7 


H0(CH 2 ) 9 - 


B-1 4 


0 

(n)C 4 H 9 CO(CH2) 2 



[0027] 
lit 15] 



[0027] 

[Chemical Formula 1 5] 
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H 33 C 




0(OI;)20^CH 2 ) 5 WCO(CH 2 )20 
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B-16 



[0028] 
lit 16] 



[0028] 

[Chemical Formula 1 6] 
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(3-17) 



(B-18) 



0 



[<n)C fl H 17 j 2 N-!!(CH 2 ) s 



(t)C 4 H, 




< B ' l9 > [(n)C,H,] 2 N-^CH t ) 5 - 



/\^\y 0(CH 2 ) 2 oliN(CH 2 ) 5 !i!o(CH 2 ) 2 0 v/k/V 



(B-20) 




(8-21) 



(8-22) 



(B-Z3) 



0 
II 

[Cn)C 3 H 7 ] 2 N«C(CH 2 ) s - 



<n)C<HjUJo(CH 2 ) 2 - 
O 




0(CH 2 ) 2 O(iN(CH 2 )5l3cio(CH2)20 



(B-24) 





0 

(8 " 25} l(n)QH 9 ] 2 N-C(CH 2 ) s - 
f* -26 * (n)C4H9rUio(CH 2 ) 2 - 



[0029] 

+icfHB0)-iiis(i)-ca**i4»aft^pv> 



[0029] 

thermal recording material of this invention on support , is 
something which designatesthat at least 1 kind of novel 
chroman compound which in said heat sensitive recording 
layer is displayed withaforementioned General Formula (1) in 
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aye***** z<Dtu^mt&®ttt>\z % 

Ar-N 2 + X" 

(Dta>a^(B)S/7 % y-+S(7) p fii^a^r^y 

(A) (D«tLri*.4-(p-hU^*)-2 f 5-y^h* 
^)-2,5-v^h^rV^>-tf>vTl/-^A. 4-(2- 

(B) <D«tLrtt, TE-«a(2)-e«£*i£*a> 

-«3t(2) 

[lb 17] 




thermal recording material which provides heat sensitive 
recording layer which contains diazo compound and coupler , 
is included as feature. 

chroman compound which is used here is as before inscribed,, 
but as for diazo compound which is used with this chroman 
compound , in thermal recording material of the this 
invention , below-mentioned General Formula 

Ar-N<sup>2 + </sup> X<sup>-</sup> 

It is a compound where with compound which is displayed 
with {Ar in Formula shows aromatic portion , X<sup>- 
</sup> shows acid anion } , the coupler and coupling reaction 
happen and can color and, in addition candisassemble with 
light 

These have various maximum absorption wavelength with 
substitution position and types of Arportion . 

p position of (A ) diazonio group those of substituted amino 
group is desirable in those of aryl thio group , alkyl thio group 
and p position of (B ) diazonio group as diazonium which 
forms the salt . 

As example of (A ), 4 - (p- tolyl thio ) - 2 and 5 -dibutoxy 
benzene diazonium , 4- (4 -chlorophenyl thio ) - 2 and 5 
-dibutoxy benzene diazonium , 4- (2 -ethylhexyl thio ) -2 and 
5 -dibutoxy benzene diazonium are desirable. 

As example of (B ), those which are displayed with 
thebelow-mentioned General Formula (2) are desirable. 

General Formula (2) 

[Chemical Formula 1 7] 



N/-)C 



(2) 



St+* R 4 ~R 6 li-ttl-f *i»itlc«ilXf4*t« 

&<D7)is4r)i&. T)\,*r-)i>& % 7^;u*;u* 

r 5 t r 6 itmmm+ttbizmz »«l-c* * 

[0030] 

-flSxt(2)ICfcl>T\ R 4 . R 5 . R 6 T-££tl&& 

tLXitmmm i-i8 0)7;u*;uS.gt*l& 



In Formula, R<sup>4 </sup>-R<sup>6 </sup> displays 
substituted or unsubstituted alkyl group , alkenyl group , 
aralkyl group or aryl group in therespective independence, 
X<sup>- </sup> displays acid anion . 

R<sup>5 </sup> and R<sup>6 </sup> with nitrogen atom 
may form ring. 

[0030] . 

aryl group of aralkyl group , carbon number 6-20 of alkyl 
group , carbon number 7-21 of carbon number 1-18 to be 



Page 18 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1997301969A 



1997-11-25 



7-2i a>7^;u*;u*. §tm$k 6-20 <dt 1 )—jv 

[0031] 

-«a(2)lzj3l*-C. R 4 . R 5 . R 6 
[0032] 

-tt3t(2)l::fcivc. R 4 . R 5 , R 6 <D£ft(bvim 
*0lB»l4»»tea> jftfrfc 12 Bl±4<»*L<; 
ftlctt 14 «±*<#SLl*« 

[0033] 

HttSt(2)lzi3lvC*X -ea$ti^^T~^->(D 
[0034] 

;u*>». Sic. J£lb£ 

[0035] 

-®jC(9) 
[0036] 
Hb 18] 



desirable in General Formula (2), as group which is displayed 
with R<sup>4 </sup>, R<sup>5 </sup>, R<sup>6 </sup>, as 
forthese furthermore optionally substituted . 

[0031] 

You can list alkyl group , aryl group , alkyloxy group , 
aryloxy group , alkyl thio group , aryl thio group , acyl group , 
alkoxy carbonyl group , acyloxy group , carbamoyl group , 
sulfamoyl group , acyl amino group , halogen atom , cyano 
group , amino carboxyl , amino carbamoyl group , sulfonyl 
amino carboxyl , sulfonyl amino carbamoyl group , hydroxyl 
group etc in General Formula (2), as substituent when the 
R<sup>4 </sup>, R<sup>5 </sup>, R<sup>6 </sup> has 
substituent . 



[0032] 

In General Formula (2), sum of carbon number of total of 
R<sup>4 </sup>, R<sup>5 </sup>, R<sup>6 </sup> 12 or 
more is desirable from point of oil-soluble , especially 14 or 
moreis desirable. 

[0033] 

You can list for example below-mentioned example in 
General Formula (2), as the embodiment of acid of acid anion 
which is displayed with X. 

[0034] 

Forming complex from carbon number 1 polyfluoroalkyl 
sulfonic acid , boron tetrafluoride , tetra phenyl boron , 
hexafluorophosphoric acid , aromatic carboxylic acid , 
aromatic sulfonic acid , up to 9 furthermore, makinguse of 
zinc chloride , cadmium chloride , tin chloride etc from 
polyfluoroalkyl carboxylic acid , carbon number 1 up to 9, it 
is possible also to bestabilized diazonium salt . 

[0035] 

You can list compound which is shown in general formula (9) 
among General Formula (2) especially as desirable ones. 

general formula (9) 

[0036] 

[Chemical Formula 1 8] 
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.21 



i20 



0-L 3 -R 22 




[0037] 

*K r 20 ~r 22 Ii7;u*;u». 7M-;uS. t;u 

7V— 7viH, 7;ua*v;*j 

ttfc» *U*«ft*fcLTI*. -«St(l)<D R K 
***i-5«»*i<*lf&*L.-t*t&A< R 20 ~R 22 

X liflIBLfc0<t[5lS"Cfc^o 

[0038] 

lit 19] 



— CH 2 CH 2 0~CH 2 CH a — 



[0037] 

In Formula, R<sup>20</sup>~R<sup>22</sup> displays 
alkyl group , aryl group , alkyloxy group , aryloxy group , 
alkyl thio group , aryl thio group , acyl group , alkoxy 
carbonyl group , acyloxy group , carbamoyl group , amino 
carboxyl , amino carbamoyl group , sulfonyl amino 
carbamoyl group , hydroxyl group . 

Especially, you can list substituent which is included in R of 
General Formula (1) as desirable substituent , those at least 
one are includedthose which are desirable in any of 
R<sup>20</sup>~R<sup>22</sup>. 

L<sup>l </sup>~L<sup>3 </sup> displays connecting group 
of divalent in respectiveindependence, can list those which 
concretely, are shown ondescription below. 

X that before you inscribed, is synonymous. 

[0038] 

[Chemical Formula 19] 
CH 3 

— CH 2 CH — 



(m:1~9) 




CH- 
I 

CH 3 



CH- 
I 

C 2 H 5 



— CH- 

I 

C 3 H 7 



— CH — 
I 

C 12 H 25 



[0039] 



[0039] 
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-8*3(3) 
[0040] 
[it 20] 



R 7 -S 




N 2 + 'XT 



As for general formula (3) you can list those which are shown 
on descriptionbelow as desirable ones. 

general formula (3) 

[0040] 

[Chemical Formula 20] 



(3) 



[0041] 

5t+, R 8 . R 9 li^^!4±Ll3. W&5Um 

{B U R 8 . R 9 (DBStmmt 6 ia±A<»*L<. 

r 7 lia^xii^B^tDz^^s.yu-^ 

R 7 . R 8 . R 9 (Dfi&S£LTI±. 7;u*^S. 7 

ftlzf&iLimWkgtkLTl*. -fig5C(l)(D R ic 
#£ft6g&8^lfb;ft,**ib# R 7 ~R 9 

[0042] 

30 deg C-200 deg C (DtOtfft £Ll^<. BW 
tftl^^^b 50 deg C~l 50 deg C <Dt<Dtf ftlZ 

[0043] 



[0041] 

In Formula, R<sup>8 </sup>, R<sup>9 </sup> in respective 
independence, displays the substituted or unsubstituted alkyl 
group , alkenyl group , aralkyl group , aryl group . 

However, total number of carbon atoms of R<sup>8 </sup>, 
R<sup>9 </sup> 6 or more to be desirable, it is a more 
preferably 8 or more . 

R<sup>7 </sup> displays substituted or unsubstituted alkyl 
group , aryl group . 

As substituent of R<sup>7 </sup>, R<sup>8 </sup>, 
R<sup>9 </sup>, you can list alkyl group , aryl group , 
alkyloxy group , aryloxy group , alkyl thio group , aryl thio 
group , acyl group , alkoxy carbonyl group , acyloxy group , 
carbamoyl group , amino carboxyl , amino carbamoyl group , 
sulfonyl amino carbamoyl group , hydroxyl group , halogen 
atom etc. 

Especially, you can list substituent which is included in R of 
General Formula (1) as desirable substituent , those at least 
one are includedthose which are desirable in any of R<sup>7 
</sup>~R<sup>9 </sup>. 

[0042] 

As for diazo compound which is used with this invention , 
melting point those of 30 deg C-200 deg C is desirable, but 
those of 50 deg C~l 50 deg C especially are desirablefrom 
point of handling . 

[0043] 

In addition, regarding to this invention, as though in order to 
designate fresh storage property before using thermal 
recording material as satisfactory ones, you detailafterwards, 
diazo compound encapsulation it is desirable in microcapsule 
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14 l%JUTT*fc£C<t*<#£U^ 0 

[0044] 

0.02~3g/m 2 <DttB"C#*£l**Ci:** 
ff*L<. 3gfefij£(&jSfrb. ftlC0.1~2g/m 2 CD 



l4C*ll3j:oTia^**iSt(Z)T?l4ftl^ 

[0045] 
[fl;21] 



to do,but at that occasion, melting in suitable solvent , in order 
to use, suitable solubility for these solvent and, it is desirable 
to have possessed low water solubility . 

Concretely, as it possesses solubility of 5% or more vis-a-vis 
organic solvent which is used, as for solubility for water it is 
desirable to be 1 %or less . 

[0044] 

Regarding to this invention, it is desirable in heat sensitive 
recording layer to contain the diazo compound in range of 
0.02 - 3 g/m<sup>2 </sup>, from point of coloration density , 
it isdesirable to contain in range of especially 0.1-2 
g/m<sup>2 </sup>. 

embodiment of diazo compound which it can use for thermal 
recording material of this invention which below, before was 
inscribed is shown, but this invention is notsomething which 
is limited with this. 

[0045] 

[Chemical Formula 21] 
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Arl 



(n)C«H 13 



/ \ 

CH 3 0^(^j\--O~CH 2 CH ' N 

1 CHj 




1997-11-25 



A-2 



[ ■ CiHsOCCHi ) t R 




A-3 



Cn)QH 



13 



CH 3 — 0— CH 2 CH 
CH 3 



s 0^5^3(11) 

n \0/ N2pFe 



A-4 



j OCgH^Cn) 
CH s 0 2 Co!> N -^0)- N ^ 



A-5 



OUi-CX) 




O(n~C<K 0 ) 



A-S 



[0046] 
[ft 22] 



(n)C,H 9 0^ 



CXcOCHs 



[0046] 

[Chemical Formula 22] 
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A-7 



0 <n)C«H 5 



[rOCcH, 7 S (jQ) N 2 



A-8 



[«n)C«H*) 2 r«:CH 2 J 2 N 



(3 ) N ^ PF " 



A-9 



0 
II 

OCH 2 CN[(n)C4K,} 2 



irCNtWCH,]* 

0 



A-10 



II 
0 



A-11 



OCHCCH,) 



A-12 



C( 'C«H.),N-CCflO .N-^-N^PF," 
0 

•Clf /DC.H„" 



C,H,0CCH 2 
II 
0 



[0047] 
Kb 23] 



[0047] 

[Chemical Formula 23] 
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A-13 



,0CH,CH^ 

NC^MO>-N^PP,- ,?H25 
KC 



,0Ci 



A-14 

o^vr — ■ 



A-15 



C.H, 



-©-hVPPi" 



(•C,H, a ),HCCH, / 
II 
0 



N 



A-16 



KC 
NC 




A-17 



0 



,0C,H,, 
iN-@-fcVPP,- 



A-18 




N, + BF«- 



[0048] 
Ut 24] 



[0048] 

[Chemical Formula 24] 
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A " 19 O'CH, 



0 



A-20 



r.-H.nr.PH./ v±/ 



CHsOCCH 
0 



A-21 



xC(Hi ? 
0CH,CH x 



A-22 



CHiiOCCH, ,0C,H t , 
CHa 



A-23 



C»Hs 0 



A-24 



OCH.t 



II 
0 



A-25 

(C^.hNCCM-^-N^PPr 
(CH))iCH>CH 
CH, 

A-26 

((CH^.NCCH,) *N-<^-HVPP«- 
0 
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[0049] [0049] 

[it 25] [Chemical Formula 25] 

A-27 



OC.H.j 



CHaOCCH 
il 
0 



A-28 

(t)C s H 



,OCH 2 CH 2 0-^ )>-C s H n (t) 

(n)C 0 H, 




A-29 



CH,OCH J CH> N -\CJ/- NlPFe 



A-30 




CHjOjCCHj^ 



A-31 




[0050] [0050] 

[it 26] [Chemical Formula 26] 
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A-32 



A-33 



C1H1O 



7 V 





0CH,CH,0(n-C 4 Hi,> 



OCH,CHiO(n-C,H,) 



CH.OOC 





(n-CiH.) 
• PP. 



0(n-C 4 H„) 



A-34 



CH,OC,H«OC 




S-0-N,*-PF.' 
OCi'H, 



A-35 



.0(n-C<H,) 

<h-C«H.) a H-0,S -Qt-S -0-«>* • BP* 

0(b-C 4 Hi) 



A-36 



0(n-C«H.) 




0(d-C 4 H,) 



■ > 



A-37 



OCHiCHiOCft-CiHi) 



OCH»CH.O(n-CiIl a a 



[0051] 
[<b 27] 



[0051] 

[Chemical Formula 27] 
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A-38 





OCH.CH^ 



CH, 



CH, 
N, + • PF,- 



OCHi 



1997-11-25 



A-39 



(n)C,H s O ' 



A-40 



yCH, JX1HJ4H,) 
0(d-C 4 H,) 



A-41 



OfcrCiHO 



(n-C 4 Hi) H^-S -O-Hi • PP." 



0(n-C,H T ) 



A-42 



0(n-C ( Hu) 



(n-ciJi>) 

0(n-C,Hu) 



[0052] 
Kb 28] 



[0052] 

[Chemical Formula 28] 
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A-43 



i 




(n)C<H 9 0 



A-44 



_ OCH 2 CN((n)C 4 H33 2 



OCH 2 CN[(n}C 4 H 9 ] 2 
0 



A-45 



(n)C 12 H 25 S- 



P(n)C,H9 



[0053] 

*&lzft«H»*©»BM(cKi:"C.-«SC(2) 
XI*(3)T?a*tt*e/7 % /ft^»i:K»(D^77 

i*(3)T»a**t*y77-'> AttA^ ffiffl-r^^ 

[0054] 

4-v77-l-V>5 1 ;U7^'<>-tf>.4.v77-2- 

v77-i->^;u^>vyu75y^>-tf>. 4-v7 
7-i-x^;utKP^vx^;u7^y^>-tr> > 4- 

^7V r -l.^X5 1 ^7S/-3->K^rV^>-lf>> 4- 
vy7-l-^E;U7txU/^<>-tf> s 4-v77-l-^VU* 
'J/-2,5-v^h+v^>if>. 4-v77-l-hJK 

-l-e^vA2->h*i/-5-^D;i/K>if> % 4-v 



[0053] 

* 

General Formula (2) or it is possible to use diazo compound 
which is displayedwith (3) with alone and, it is possible also 
to jointly use 2 kinds or more . 

Furthermore General Formula (2) or it is possible also to 
jointly use the diazo compound and known diazo compound 
which are displayed with (3) according to hue adjustment or 
other objective , but, General Formula (2) or diazonium salt 
which is displayedwith (3), being 50 weight % or more of all 
diazo compound which is used is desirable. 

Among diazo compound which it jointly uses, desirable ones 
are listedbelow. 

[0054] 

4 -diazo -1- dimethylamino benzene , 4- diazo -2- butoxy 
-5-chloro -1- dimethylamino benzene , 4- diazo -1- 
methylbenzyl amino benzene , 4- diazo -1- ethyl hydroxyethyl 
amino benzene , 4- diazo -1- diethyl amino -3- 
methoxybenzene , 4- diazo -1- morpholino benzene , 4- diazo 
-1- morpholino -2, 5-dibutoxy benzene , 4- diazo -1- tolyl 
mercapto -2, 5-diethoxybenzene , 4- diazo -1- piperazino -2- 
methoxy -5-chIorobenzene , 4- diazo -1- (N, N- dioctyl amino 
carbonyl ) benzene , 4- diazo -1- (4 -t- octyl phenoxy ) 
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T , /-i-(N,N-v^-'? ; ? 1 ;u7 , 5y*;U7H-^) / <>-t: 

>,4-v7VM-(4-tert-*^JU7x>'4ri/)'<:/-t£ 
>,4-v7VM-(2-l^;U^*^>'^Ut:'<'Jv 
y)-2,5-v^h+v"<>-tf>, 4-v7VM-[ ff -(2,4- 
v-tert-T5^U7x>'^v)^'j;i/f^ , Jvy]'<> 

[0055] 

t * 77 1 J > *f J5 J£ £ ± C X £ f -5 1 (0 "C & 

-So 

^QP^;Uv>. 2,3-vtKP^rV:K7£U>-6-X 
JU*>&-*-hU^A, 2-fcKP**>-3-:J-?$b> 

>X;U7tN>KT-Uh\ 2-tKP*v-3-:K7$U> 

x;u?tc/»^u*U/75h\ 2-tKn*v-3--j-:7 

^u>x;u7|%>K^;U7h»jy^Dtf;u75K. 2-t 
KP*v-3-^-7^U>x;U7tx>K(2-x^;u^+ 

v;b)^v^Pt e Jl/7^\ 2-tKP+v-3-^7 
^U>X;U7t-x>^(2-X^U/\+v;U)T5h\ 1-t 
KP*v-8-T-iz^;U75y^-^b>-3,6-vX;U 
^>K^-h'J^A. l-tKP+v-S-T-tr^UTS/ 
:K7*U>-3,6-v;UU*>i$v7x'Jh\ 1-tKP 

^rv-2-^hx^vu7tNuy^Pt 0 ;uy5h\ 1,5- 

vtKP*v:K7$U>, 2,3-vtKP*v:K7$ 

2-tKP^rV-3^hX^ I E;U* l J> f ^Pe 
;U75h\ 2-tKP*v-3-:K7hX$7xUh\ 2-t 
KP*v-3-:K7hx^-2' UK. 2-tK 

p^rv-3-^hx^x^y— ;U7Sh\ 2-tKP* 
v-3-±^hxK(n-^-{7^;U)75K. 2-tKn+v 
-3-+7hx»^;U7fcU^x*-;u75K\ 2-fcKP* 

i/-3-^hxKbf^U^yx^;u75h\ 2-tKP 

^v-3^hx^t e ^Uv^Pt 0 ;U7^h\ 
[0056] 

2-tKP+v-3-^hxK(n-Kf r v;U^-4 : -v)^ 
Pfcf JU75K* 2-tKP^rV-3-^hX^(n- J fh7 
x v;i/)75h\ 6-> v-2-t K P * hx 
»7XUK, 6-xh*v-2-tKP*v-3-:K7hxK 

7XUh\ 6^h+V-2-tKP^rV-3-^hX^^E 

;U/nuy^pe;u7^h\ 6->h+v-2-tKP+v 

-3-+7hxK(2-tKP**>)X^jU75h\ 7izh 
7x«jh\ 7-trh7-trh7xgh\ 2,5-v(n-^^ 
yU^v)7-trh7xUK(C-6).2,5-v(n-^^;U 
^-^v)-3-/7pp.t°/^P^yU7-tzh7xUK 



benzene , 4- diazo -1- (2 -ethyl hexanoyl piperidino ) - 2 and 5 
-dibutoxy benzene , 4- diazo -1- {;al - (2 and 4 -di- t- amyl 
phenoxy ) butyryl piperidino } benzene etc. 



[0055] 

Regarding to this invention, with hue adjustment or other 
objective , diazo compound and coupling doingwith according 
to need , basic atmosphere , you can use coupler of public 
knowledge which forms the dye . 

Causing above-mentioned diazo compound and coupling 
reaction under basic atmosphere as the coupler of public 
knowledge which can apply to this invention , being 
something whichit colors, it can select according to hue which 
it makes the objective . 

As these embodiment , for example resorcinol , 
phloroglucinol , 2, 3- dihydroxy naphthalene -6-sodium 
sulfonate , 2- hydroxy -3- naphthalene sodium sulfonate , 2- 
hydroxy -3- naphthalene sulfonic acid anilide , 2- hydroxy -3- 
naphthalene sulfonic acid morpholino amide , 2- hydroxy -3- 
naphthalene sulfonic acid morpholino propyl amide , 2- 
hydroxy -3- naphthalene sulfonic acid (2 -ethylhexyl ) 
oxypropyl amide , 2- hydroxy -3- naphthalene sulfonic acid (2 
-ethylhexyl ) amide , 1- hydroxy -8-acetylamino naphthalene 
-3, 6-disulfonic acid sodium , 1- hydroxy -8-acetylamino 
naphthalene -3, 6-disulfonic acid di anilide , 1- hydroxy -2- 
naphthoic acid morpholino propyl amide , 1 , 5-dihydroxy 
naphthalene , 2, 3- dihydroxy naphthalene , 2- hydroxy -3- 
naphthoic acid morpholino propyl amide , 2- hydroxy -3- 
naphthanilide , 2- hydroxy -3- naphthoic acid -2&apos; 
-methyl anilide , 2- hydroxy -3- naphthoic acid ethanolamide , 
2- hydroxy -3- naphthoic acid (n- octyl ) amide , 2- hydroxy 
-3- naphthoic acid morpholino ethyl amide , 2- hydroxy -3- 
naphthoic acid piperidino ethyl amide , 2- hydroxy -3- 
naphthoic acid piperidino propyl amide , 



[0056] 

2 -hydroxy -3- naphthoic acid (n- dodecyl oxy ) propyl 
amide , 2- hydroxy -3- naphthoic acid (n- tetradecyl ) amide , 
6-methoxy -2- hydroxy -3- naphthanilide , 6-ethoxy -2- 
hydroxy -3- naphthanilide , 6-methoxy -2- hydroxy -3- 
naphthoic acid morpholino propyl amide , 6-methoxy -2- 
hydroxy -3- naphthoic acid (2 -hydroxy ) ethyl amide , 
acetanilide , acetoacetanilide , 2, 5-di (n- heptyl oxy ) 
acetanilide (C-6 ), 2 and 5 -di (n- butyl oxy ) - 3-chloro 
-pivaloyl acetanilide (C-5 ), benzoylacetanilide , 1- phenyl -3- 
methyl -5-pyrazolone (C-4 ), 1 - (2 &apos; , 4&apos; , 



Page 31 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1997301969A 



1997-11-25 



(C-5), *>v^;UTirh7x'jh\ i-?xx;u-3-* 

^;U-5>fcf7l/P>(C-4). l-(2' ,4' ,6' -HJ^PP? 
x^;U)-3-^>XT5K-5-t°^l/a>. l-(2' ,4' ,6' 

-HJ^PP7x-;U)-3-7X'J/-5-t a 57P>. 1- 
^x~^-3-^x-;UT-thTSK-5-t°5 v /P>. I- 
^^;i/-3-^x-;U-2,4,6-(lH,3H,5H)-t 0| J^v>h 
'J^->. l-C(n-t^*fy^)**i/^Pe^)-3- 
3? x " ; U -2,4,6-( 1 H,3H,5H)- t°U^v>hU^*>. 
l-^x-;U-3-[2,5-v(n-^-^^;U7|-^rV)^x- 
^ U ) -2,4,6-( 1 H,3H,5H)- 1° U ^ V > h 1 J * > (C- 1 ) , 
l,3-vC2,5-v(n-^-^7^;U^- + v)^x- ;U] 
-2,4,6-( 1 H,3H,5H)- L° »J 5 v> h * 1 ,3- v C(n- 

$ * t 5 v ;u ) ^ * v ii ;u - ;u ;u ] 

2,4,6-(l H,3H,5H)- 1° U $ v > h 'J * > (C-2) . 5,5- 
V>^yUv^P^^>-l,3-V^->. 5-C2-(n-xh 

N-[(2-i*;u^*v;u)**2/:?Dtf;u] 

_3^>yy_4_x^;U-6-tKP^v-2-eUK>.N- 
C(n-K-r*>;U)yJ-*v^Pfcf^]-3-7-b^;U-4-> 
^;i/-6-tKP+v-2-t°UK>. 7-N. N' -v(2-X^ 

;u^+v;u)T^y^;u^~;uy^yu^v-4-t 

Ko^vi;7'J>J-N-(n.t^^fy;i/)-N-(2-X 

^;u^^v;u)7sy*;U/K-;uy^;u^-+v-4- 

t KD **>$-7»J >(C-3)^ *<S* If b tt£ a 
[0057] 

Lf#£*:?5— (C- 1 HC-6)<D«ifi*« ^"T ^ o 



[0058] 
lit 29] 



6&apos; -trichlorophenyl ) - 3 -benzamide -5-pyrazolone , 1- 
(2 &apos; , 4&apos; , 6&apos; -trichlorophenyl ) - 3 -anilino 
-5-pyrazolone , 1- phenyl -3- phenyl acetamide 
-5-pyrazolone , 1- methyl -3- phenyl -2, 4, 6- (1 H, 3H, 5H ) 
-pyrimidine trione , 1- { (n- octadecyl ) oxypropyl } - 
3-phenyl -2, 4, 6- (1 H, 3H, 5H ) -pyrimidine trione , 1- 
phenyl -3- {2 and 5 -di (n- octyloxy ) phenyl } - 2, 4 and 6 - 
(1 H, 3H, 5H ) -pyrimidine trione (C-l ), 1 and 3 -di {2 and 5 
-di (n- octyloxy ) phenyl } -2, 4 and 6 - (1 H, 3H, 5H ) 
-pyrimidine trione , 1, 3- di { (n- octadecyl ) oxycarbonyl 
methyl } 2, 4 and 6 - (1 H, 3H, 5H ) -pyrimidine trione (C-2 ), 
5, 5 -dimethyl cyclohexane -I, 3- dion , 5- {2 - (n- tetradecyl 
oxy ) phenyl } cyclohexane -1,3- dion , N- { (2 -ethylhexyl ) 
oxypropyl } - 3 -cyano -4- ethyl -6-hydroxy -2- pyridone , N- 
{ (n- dodecyl ) oxypropyl } - 3 -acetyl -4- methyl -6-hydroxy 
-2- pyridone , 7-N, N&apos; -di (2 -ethylhexyl ) amino 
carbonyl methyl oxy -4- hydroxycoumarin , 7-N- (n- 
octadecyl )-N- you can list (2 -ethylhexyl ) amino carbonyl 
methyl oxy -4- hydroxycoumarin (C-3 ) etc. 



[0057] 

It is possible to use these coupler , with alone and, jointly 
using 2 kinds or more , it is possible also to use. 

Below, coupler which it can use for ideal in thermal recording 
material of this invention (C-l ) - structure of (C-6 ) is 
illustrated. 

Usually, (C-l ) - as for (C-4 ) magenta coupler , (C-5 ) and as 
for (C-6 ) it is usedas yellow coupler . 

[0058] 

[Chemical Formula 29] 
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(C - 1 ) 



0(n)C.Hi, 0 



toy- 



N N 



0(n)C«Hi 



(C- 2) 



0 



(n)C,,H, T 05CH,— N N-CH 2 CO(n)Ci iHji 



(C - 3) 



OH 



/ 

(n)Ci.H )7 



NCCHtO 




0 



(C- 4) 




[0059] 
Ut 30] 



[0059] 

[Chemical Formula 30] 
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(C-5) 0(n)C«H. 
(t)C,H 9 CCH 2 C(l-^^-CI 



0(n)C 4 H, 



(C - 6 ) 



CHjCCHjCN 
0 H 




0(n)C,H, 



0(n)C,H, 



[0060] 

ET- 40-95 deg C OSjS^tOlETKJgJgKvT 

£ £ * ihi a$ tz i*ma<D £ 8ft l 



[0061] 
[0062] 



[0060] 

As for thermal recording material of this invention , in order 
to make fresh storage property before theusing satisfactory, 
diazo compound encapsulation it is desirable in microcapsule 
to do. 

In case of this as for microcapsule which is used, in 
nonaqueous solvent which has boiling point of 40 - 95 deg C 
with ambient pressure reacting in the diazonium salt , , and 
each other while solution which melts compound of the same 
kind or different kind which forms polymeric substance , in 
hydrophilic protective colloid solution emulsification after 
doing, designating reactor as vacuum temperature rise doing 
system, whileremoving solvent , moving wall forming 
substance to oil drop surface , At same time with oil drop 
surface advancing polymer producing reaction with 
polyaddition , or condensation polymerization it is produced 
by forming wall . 

[0061] 

Regarding to this invention, to use microcapsule which 
especially, it makespostscript, substantially does not include 
solvent , it is desirableconsidered as point which obtains 
satisfactory shelf life . 

In addition, as for polymeric substance which forms 
microcapsule wall , it is desirableto be a at least 1 kind which 
is chosen from midst of polyurethane and the polyurea . 

Below, you express concerning manufacturing method of 
diazonium salt-containing microcapsule 
(polyurea-polyurethane wall ) in this invention . 

[0062] 

It increases, it melts diazonium salt in hydrophobic organic 
solvent which becomes core of capsule . 

As organic solvent in this case, solvent of 1 it selects from 
midstof halogenated hydrocarbons , carboxylic acid esters , 
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[0063] 
[0064] 

;KD2pi^llgA< 0.3-12 jUm f, tl^tf 
0.01-0.3 ju m J:5IC*S**1*. 

^tfeia^gl* 0.2~10jum flJttf-flSWT-fc 

-So 

[0065] 

p 

SIM*. M*©-»*»J**-&ftfcto©# l J7 

(1987)) 0 
[0066] 

i*. m& ioo~3oo deg c <d*t«»«a<»*l<. 

JUS* 7l/-f>»ixf^8» 7yt'>iiXf 



phosphate ester and ketones , ethers kind is desirable at least 

Furthermore, polyfunctional isocyanate it is added in core 
solvent , (oil phase ) as wall material . 

[0063] 

On one hand, aqueous solution which melts polyvinyl 
alcohol , gelatin or other water soluble polymer as aqueous 
phase , isprepared, aforementioned oil phase is thrown next, 
emulsification is donewith homogenizer or other means . 

At time of this water soluble polymer operates as stabilizer of 
emulsification . 

In order furthermore to do emulsification in stability, it is 
possible toadd boundary surfactant to at least one of oil phase 
or aqueous phase . 

[0064] 

amount used of polyfunctional isocyanate is decided, in order 
average particle diameter of microcapsule with 0.3 - 12;mu 
m , for wall thickness to become 0.01 - 0.3 ;mu m . 

dispersed particle diameter 0.2 - 10;mu m extent is general. 

In emulsification liquid , polymerization reaction of 
polyfunctional isocyanate occurring in boundary of the oil 
phase and aqueous phase polyurea wall is formed. 

[0065] 

If polyol is added in aqueous phase , polyfunctional 
isocyanate and polyol reacting,it is possible also to form 
polyurethane wall . 

reaction temperature is highly maintained in order to hasten 
reaction rate , or it isdesirable to add suitable polymerization 
catalyst . 

Iwata Keiji compilation polyurethane handbook Nikkan 
Kogyo Shimbunsha (1987). Concerning polyamine etc in 
order to form portion of polyfunctional isocyanate , polyol , 
reaction catalyst , or wall agent in forming book detailed 

[0066] 

Aforementioned diazo compound is melted, organic solvent 
of boiling point 100-300 deg C isdesirable as hydrophobic 
organic solvent of thing which forms core of the 
microcapsule , concrete aromatic hydrocarbon . like alkyl 
naphthalene , alkyl diphenylethane , alkyl diphenylmethane , 
alkyl biphenyl 

carboxylic acid esters , sulfate ester and sulfonic acid esters 
etc like phosphate ester and maleic acid esters , adipic acid 
ester chlorinated paraffin like tri xylyl phosphate , tricresyl 
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* fc f£ ft & j§ £ CD ^-b ; U tf) & I c m I* 
*?*MbEJ6 + l::»Jlilill«U 

[0068] 

vT^-Hb^irLTI* 3 1 fiE6l±©-f V>7 
CD*y->T*-Hb£!fel£#ffll,-rfc<U^ 



P 1/ v -f V v 7 * - f- i: CD v V v 7 * - h £ 
£Jf *4<bU C*l«b(D 2 Mttfc&lMi 3 »i*(t* 
i-U-;/hfc&lMi^Vv*U-h)£>ife. h'Jptf 1 
p-;u?P/*>fc£(D;KU*-;u<h07^htt: 
tLXZ-gmtLtzMD. *>-tfWV*>7*-h 

[0069] 

Tlot.^Pt°u>yj=i— •i/'j-b'j>, h'J^^ 
□— ;U^D/^>, f-Ux^ry— ;UT5>. 7;Hrh 

'So 

[0070] 



1997-11-25 

phosphate are listed. 

2 kinds or more mixing, it is possible to use these. 
[0067] 

When diazonium salt which encapsulation it tries to do 
remains and others the solubility for solvent is inferior, it is 
possible also to jointly use low boiling solvent where 
solubility of diazonium salt which it tries to use is high. 

Concretely, you can list ethylacetate , butyl acetate , 
methylene chloride , tetrahydrofuran , acetone etc. 

In addition when only low boiling solvent is used for core of 
capsule ,vaporizing it does solvent in capsule forming 
reaction , capsule wall and diazo compound itexists as one 
unit, so-called coreless capsule is formed. 

[0068] 

compound which possesses isocyanate group of tri functional 
or greater as starting material of the microcapsule wall as 
polyvalent isocyanate compound which it uses is desirable, 
but it is possible tojointly use Afunctional isocyanate 
compound . 

Those which concretely designate xylene diisocyanate and its 
hydrogenated product , hexamethylene diisocyanate , toluene 
diisocyanate and its hydrogenated product , isophorone 
diisocyanate or other diisocyanate as main raw material , they 
make polyfunctional these dimer or other than trimer (biuret 
or isocyanurate ), as adduct of trimethylolpropane or other 
polyol . You can list formalin condensate etc of benzene 
isocyanate . 

[0069] 

Furthermore, it adds polyol or polyamine , in water soluble 
polymer solution which is inor dispersion medium 
hydrophobic solvent which becomes core it does also that 
ituses as one of starting material of microcapsule wall . 

As these polyol or embodiment of polyamine , you can list 
propylene glycol , glycerine , trimethylolpropane , 
triethanolamine , sorbitol , hexamethylene diamine etc. 



When polyol is added, polyurethane wall is formed. 
[0070] 

As for water soluble polymer which is used for water soluble 
polymer aqueous. solution which disperses oil phase of 
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;uq-x, 7 

[0071] 

0.1%~5%, ftlc 0.5%-2%"efc4CtA<»*L 
[0072] 

*>c:5Ub1Si£ 30-70 deg c lcJjnS^&c<trf><fT 

*fcfijt+tt*^-b;uH±a)aii*i»±-r-5 

fettle ln*LT*:f *;UH±0«£«*£T 

if fey, 

[0073] 
[0074] 



capsule which was adjusted this way, solubility for waterin 
temperature which it tries to emulsify water soluble polymer 
of 5 or greater isdesirable, can list polyvinyl alcohol and its 
modified substance , polyacrylic acid amide and its 
derivative , ethylene- vinyl acetate copolymer , styrene -maleic 
anhydride copolymer , ethylene -maleic anhydride 
copolymer , isobutylene -maleic anhydride copolymer , 
polyvinyl pyrrolidone , ethylene-acrylic acid copolymer , 
vinyl acetate -acrylic acid copolymer , carboxymethyl 
cellulose , methylcellulose , casein , gelatin , starch 
derivative , gum arabic , sodium alginate etc as the 
embodiment. 

[0071] 

These water soluble polymer is not a reactivity of isocyanate 
compound , or as for those where lowthing is desirable, like 
for example gelatin possesses amino group of reactivity in 
molecular chain , modified such as it does beforehand doing, 
it is necessaryto lose reactivity . 

In addition, when boundary surfactant is added, as for 
addition quantity of theboundary surfactant , 0.1% - 5%, 
especially it is desirable vis-a-vis the weight of oil phase to be 
0.5% - 2%. 

[0072] 

Emulsification, can use, emulsifier of public knowledge such 
as homogenizer , Manton-Gaulin , ultrasonic disperser , 
[kediimiru ]. 

After emulsification, heating emulsion to 30 - 70 deg C in 
order topromote capsule wall formation reaction is done. 

In addition while reacting in order to prevent cohesion of the 
capsule , water addition doing, it is or other necessary to 
lower collision probability of capsule , to agitate satisfactory . 

[0073] 

In addition, changing while reacting, it is good adding 
dispersant for coagulation prevention . 

Occurrence of carbon dioxide gas is observed attendant upon 
advance of the polymerization reaction , can regard endpoint 
of approximately capsule wall formation reaction with 
thecessation. 

Usually, diazonium salt-containing microcapsule of objective 
can be acquired several hours by reacting. 

[0074] 

Regarding to this invention, it adds organic base with 
objective whichpromotes coupling reaction of diazo 
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tt»tt«HiLTI*. ST 3 tf'OJS? 

trusts. yy-^>a. ^;ut1x«;>s 

[0075] 

-2-tKn**>^Pbf;u)i;^S?>*N f N , -ex 

^7V>, N,N' -ex(3-(p->h^v^xy^v)-2- 

tKo*i/^ne;u]tf^v>. n,n' -t'x(3-7 
N,N' -tfX[3-< £ .^h*v)-2-tKP*v^Pt° 

;U)t°^V>.N-3-(^-^h^v)-2-tKP + 
V^PtfjU-N' ->^;Utf^5v>. 1,4-tfX 
{[3-(N^9 1 ;Ut°^ : 7V^2-tKP+v]^ , Pt 0 >lU 

[0076] 

N-[3-(i8-^^ % >)-2.tKP*i/)^Pe;i/^ 
)It\V) > % 1 ,4-fcfX C(3- I E;U7txU y-2-t KP * V) 

/-2-tKP+v)^Pt 0 ;U7h^v]^>-tf>^<!:(D 

^E;U*'J>£I. N-(3-?x/*v-2-tKP*v:?P 

^Uv>a. h'J3?x-;i/^7-v>. HJv^p 

[0077] 

0.1^30 a*wrftsct^»*u^ 



compound and coupler . 

These organic base can also use, using with alone , 2 kinds or 
more jointly using. 

As basic substance , tertiary amine , piperidine , piperazine , 
amidine , formamidine , pyridine , guanidine and morpholine 
or other nitrogen-containing compound are listed. 

[0075] 

Especially even among these, N, N&apos; -bis (3 -phenoxy 
-2- hydroxypropyl ) piperazine , N, N&apos; -bis {3 - (p- 
methyl phenoxy ) - 2 -hydroxypropyl } piperazine , N, 
N&apos; -bis {3 - (p- methoxy phenoxy ) - 2 
-hydroxypropyl } piperazine , N, N&apos; -bis (3 -phenylthio 
-2- hydroxypropyl ) piperazine , N, N&apos; -bis {3 - (;be 
-naphthoxy ) - 2 -hydroxypropyl } piperazine , N- 3- (;be 
-naphthoxy ) - 2 -hydroxypropyl -N&apos; -methyl 
piperazine , 1, 4- bis { {3 - (N- methyl piperazino ) - 2 
-hydroxy } propyl oxy } benzene or other piperazine ; 

[0076] 

N- {3 - (;be -naphthoxy ) - 2 -hydroxy } propyl morpholine , 
1, 4- bis { (3 -morpholino -2- hydroxy ) propyl oxy } 
benzene , 1, 3- bis { (3 -morpholino -2- hydroxy ) propyl 
oxy } benzene or other morpholine and N- (3 -phenoxy -2- 
hydroxypropyl ) piperidine , N- dodecyl piperidine or other 
piperidine , triphenyl guanidine , tricyclo hexyl guanidine , 
dicyclohexyl phenyl guanidine or other guanidine etc 
aredesirable. 



[0077] 

Regarding to this invention, as for amount used of coupler 
component and basic substance for diazo compound 1 part by 
weight , it is desirable to be 0. 1 - 30 parts by weight 
respectively. 

Regarding to this invention, is possible fact that it adds 
thecoloration auxiliary agent with objective which promotes 
coloration reaction to other than organic base which you 
inscribed. 

Coloration auxiliary agent , coloration density at time of 
thermal recording, is made high,or there is a substance which 
makes minimum coloration temperature low, lowers coupler , 
basic substance , or diazo compound or other melting point , 
something in order to make status wheresuch as diazo 
compound , basic substance , coupler is easy to react 
softening point of capsule wall with actionwhich decreases, it 
is. 



[0078] 



[0078] 
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[0079] 

icj:y»»*r«Bja so d eg c-iso d eg c o^k 



[0080] 

'VhWASl*. 223739 ^&$S. P 309401-^ 
4>$8, PS 309402 Pm 310551 

ML (HIM 310552 ^<B. PS 459416 ^$B> 
K-f^Bflfttt* 3435443 #tt«L ttBflBB 
54-48535 ^4><EL P 62-262047 -§-4>$R, P 
63-113536 #4*«L P 63-163351 ^4*SL ftBB 
¥ 2-262654 *4*«L ft grW 2-71262 -^SL 
3-121449 «BB¥ 5-61 166 ^ 

5-119449 ^An.Twwmm 

4814262 7^U*1*ltJB 4980275 ^iCffi 



[0081] 



In order for thermal developing to be done quickly and 
completely with the for example low energy as is included in 
coloration auxiliary agent of this invention , it ispossible to 
add phenol derivative , naphthol derivative , 
alkoxy-substituted benzene , alkoxy-substituted naphthalene 
and hydroxy compound , amide compound , sulfonamidation 
compound etc in photosensitive layer . 

These compound decrease melting point of coupler 
component and basic substance , or, the heat permeability of 
microcapsule wall improving, as a result are thought thing 
whichmakes high coloration density possible. 

[0079] 

Also thermally decomposable substance is included in 
coloration auxiliary agent of this invention . 

thermally decomposable substance with ambient temperature 
with substance of melting point 50 deg C~l 50 deg C which is 
meltedwith heating, is substance which melts diazo 
compound , coupler , or basic substance etc with solid . 

As embodiment of these compound , you can list carboxylic 
acid amide , N substitution carboxylic acid amide , ketone 
compound , urea compound , esters . 

Regarding recording material of this invention , light of 
thermally colored image and fastness forheat improving, or, 
with objective which lightens yellowing with lightof 
unprinted portion of after fixation , it is desirable to use 
antioxidant etc of the public knowledge which is shown 
below. 

[0080] 

Concerning above-mentioned antioxidant , it is stated in for 
example European Unexamined Patent , same No.. 
223739disclosure , same309401 disclosure , same No. 
309402disclosure , same No. 3 105 51 disclosure , same No. 
310552disclosure , same No. 459416disclosure , German 
Published Patent No. 3435443disclosure , Japan Unexamined 
Patent Publication Showa 54-4853 5discIosure , same 62 - 
262047 disclosure , same 63 - 1 13536 disclosure , same 63 
-163351 disclosure , Japan Unexamined Patent Publication 
Hei 2- 262654disclosure , Japan Unexamined Patent 
Publication Hei 2- 71262disclosure , Japan Unexamined 
Patent Publication Hei 3- 121449discIosure , Japan 
Unexamined Patent Publication Hei 5-61 1 66disclosure , 
Japan Unexamined Patent Publication Hei 
5-1 19449disclosure , U.S. Patent 4814262 numbers and U.S. 
Patent 4980275 number etc. 

[0081] 

Furthermore, also it is effective to use various additives of 
public knowledge whichis already used in thermal recording 
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60-107384 -^$6L EI 60-107383 El 
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60-287486 ^4>$5L 1^ 60-287487 #&4L El 

60- 287488 -^$8, El 61-160287 -§^$8. El 

61- 185483 ^&$K, m 61-211079 R 

62- 146678 -^#$6. E) 62-146680 -^SL El 

62- 146679 ^'AU. H 62-282885 -^$8. El 

63- 051174 -^$g. E) 63-89877 -^$8. EI 
63-88380 ^&$8, m 63-088381 ^$g. El 
63-203372 El 63-224989 R 
63-251282 ^$8, El 63-267594 -^$8. EI 
63-182484 01-239282 

|^ 04-291685 El 04-291684 -^4>$B* El 

05-188687 ^#$8> El 05-188686 -^$8. EI 
05-110490 -^$8. EI 05-1108437 El 
05-170361 ^-&«L *#&BS 48-043294 
B48-033212#a*ICE«*ttT«<bd«l** 



[0082] 

m^MlC[i.6-Xh^rV-l-37x-;U-2,2,4-h»J^ 

*;i/-l,2-i/fcKP*/'J>, 

;U-2,2,4- h 1 J > ^ ;U - 1 ,2- v t K □ * V 1 ) > . 6-X h 

+V-l-7x-;b-2,2,4-h'J>5 1 7l/-l,2,3,4- J fh : 7t 

KP*/»J>, 6-Xh*V-l-*^U-2,2,4-HJ> 

^;U-l,2,3,4-^h5tKP^/U>, v^p^+i- 

2,2-tfX-4-tKP*V?xx;u;7 

p/^>, i,MfX-4-tKP+*>^x^;u-2-x^-;u 
l->^;U-2-7xx;u-<>K-;u^7!)^lf 

[0083] 

1 MffllCft L/C 0.05-100 MS5<Dti]£-Cfc£ 
Zfa&<#*LC ftlc 0.2-30 m*»-efc*tfcA< 

*i=T^p*^-b;i/+ic**r$-&rfflL^ct 

So 



material and pressure-sensitive recording material . 

As embodiment of these antioxidant , Japan Unexamined 
Patent Publication Showa 60-1 073 84disclosure , same 60 - 
107383 disclosure , same 60 - 125470 disclosure , same 60 - 
125471 disclosure , same 60 - 125472 disclosure , same 60 - 
287485 disclosure /same 60 - 287486 disclosure , same 60 - 
287487 disclosure , same 60 - 287488 disclosure , same 61 - 
160287 disclosure , same 61 - 185483 disclosure , same 61 - 
21 1079 disclosure , same 62 - 146678 disclosure , same 62 - 
146680 disclosure , same 62 - 146679 disclosure , same 62 - 
282885 disclosure , same 63 - 051 174 disclosure , same 63 - 
89877 disclosure , same 63 - 88380 disclosure , same 63 - 
088381 disclosure , same 63 - 203372 disclosure , same 63 - 
224989 disclosure , same 63 - 251282 disclosure , same 63 - 
267594 disclosure , same 63 - 182484 In disclosure , Japan 
Unexamined Patent Publication Hei 01-239282disclosure , 
same 04 - 291685 disclosure , same 04 - 291684 disclosure , 
same 05 -188687 disclosure , same 05 - 188686 disclosure , 
same 05 - 1 10490 disclosure , same 05 -1 108437 disclosure , 
same 05 - 170361 disclosure , Japan Examined Patent 
Publication Sho 48-043294disclosure , same 48 - 033212 
disclosure statement* * * compound can be listed. 

[0082] 

Concretely, you can list 6 -ethoxy -1- phenyl -2, 2, 4- 
trimethyl -1,2- dihydro quinoline , 6-ethoxy -1- octyl -2, 2, 4- 
trimethyl -1,2- dihydro quinoline , 6-ethoxy -1- phenyl -2, 2, 
4- trimethyl -1, 2, 3, 4- tetrahydroquinoline , 6-ethoxy -1- 
octyl -2, 2, 4- trimethyl -1, 2, 3, 4- tetrahydroquinoline , 
cyclohexanoic acid nickel , 2, 2- bis -4- hydroxyphenyl 
propane , 1, 1- bis -4- hydroxyphenyl -2- ethyl hexane , 2- 
methyl -4- methoxy -diphenylamine , 1 - methyl -2- phenyl 
indole etc. 



[0083] 

As for addition quantity of these antioxidant , it is desirable to 
be a ratio of 0.05- 100 parts by weight vis-a-vis diazo 
compound 1 part by weight it is desirable to be especially 0.2 
-30 parts by weight . 

antioxidant of public knowledge which you inscribed can also 
or also use in the emulsion or with coupler and basic 
substance , other coloration auxiliary agent , as the solid 
dispersion , or with suitable emulsification auxiliary agent to 
use with diazo compound containing in microcapsule , using, 
with form of both . 

In addition fact that one or a plurality it can jointly use 
antioxidant is ofcourse. 
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^Ifb^-S^JK-li.^iflBS 59-190886 

^stt^K. *fe«iai*t*i€*i 5~4o m 

»St$*ifcS)-5t^li?L1b$4xfcSt^'fXli 

[0086] 



II. 7VMb*», *«S?X^7-f K«, 7vju* 

t> o.oi~5 maast-f -5c<tA< 

[0087] 



1997-11-25 

In addition, it is possible also in protective layer to add or to 
exist, or. 

[0084] 

It is not necessary to add these antioxidant to same layer. 

Furthermore when multiple it uses combining these 
antioxidant , like the anilines , alkoxy benzene , hindered 
phenols , hindered amine and hydroquinone derivative , 
phosphorus compound , sulfur compound classification it 
does in structural ,mutually combining those of different 
structure plural good and same ones alsoit is possible to 
combine. 

[0085] 

coupler which is used for this invention can also use with 
water soluble polymer the solid dispersion doing basic 
substance , other coloration auxiliary agent etc and also, with 
the sand mill , etc, but especially it is desirable to use in 
emulsion with suitable emulsification auxiliary agent . 

As desirable water soluble polymer , when adjusting 
microcapsule , you can list the water soluble polymer which is 
used (for example Japan Unexamined Patent Publication 
Showa 59-190886 number reference). 

In case of this , coupler , basic substance , coloration auxiliary 
agent in order respectivelyto become 5-40 weight %, is 
thrown vis-a-vis water soluble polymer solution . 

Was dispersed or as for particle size which is emulsified being 
10;mu m or less is desirable. 

[0086] 

* 

In recording material of this invention , with objective which 
lightens yellowing of background part of after fixation , it is 
possible to add free group generating agent (compound which 
generates free radical due to illumination ) which isused for 
photopolymerizable composition etc. 

aromatic ketones , quinones , benzoin , benzoin ethers , azo 
compound , organic disulfide and acyloxime esters etc are 
listed as free group generating agent a this way. 

As for quantity which it adds, it is desirable to designate the 
free group generating agent as 0.01 - 5 parts by weight , 
vis-a-vis diazo compound 1 part by weight . 

[0087] 

In addition with objective which lightens yellowing in same 
way,it is possible also to use polymerizable compound 
(Below, it calls vinyl monomer ) which possesses 
ethylenically unsaturated bond . 



Page 41 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1997301969A 



1997-11-25 



[0088] 

X 0.2-20 maSP(7)t>J^-CfflL^-5Ci:A<Sf^L 
ffll^■5C^: : tT*#-S)o 

* fg H -C5 1 4 JU ± (D lit** CD I c& $ & ffl i: L T 
£x>&, jISIL ft^tt. U>IL tf 

[0089] 

&®LT, @S» 2.5~30g/m J CD!gf8>lf£!Slt 
JU, igSfci: A<l3-lf IC-££*Vt:^ 



3£J#i*CO±IC#EaBS59-177669^BJ$ffl 



[0090] 

fc<fcy-y--fs;>y*Hfc.pHA<5~9<7)+ttltt(^ 

S3 55-14281 ^fBt£<D t CD), ft P*1 BS 
57-116687 ^KB*JtlfcXT*fcHMXSfc* 

90 f*fit±<D«. 4tBBBS 58-136492 ^-IzfB 
«**lfc**»affla*6< 8^m &LT-e. fro 



vinyl monomer with compound which possesses ethylenically 
unsaturated bond (vinyl group , vinylidene group etc) of at 
least one in chemical structure , is something which has 
chemical form of monomer and the prepolymer . 

As those examples, you can list of unsaturated carboxylic acid 
and its salt , unsaturated carboxylic acid and of aliphatic 
polyhydric alcohol the amide compound of ester , unsaturated 
carboxylic acid and aliphatic polyvalent amine . 

[0088] 

As for vinyl monomer it is desirable to use at ratio of 0.2 - 20 
parts by weight ,vis-a-vis diazo compound 1 part by weight . 

Aforementioned free group generating agent and vinyl 
monomer can also use, with diazo compound containing in 
microcapsule . 

With this invention citric acid , tartaric acid , oxalic acid , 
boric acid , phosphoric acid , pyrophosphoric acid etc can be 
added to other than material above as acid stabilizer . 

[0089] 

recording material of this invention adjusts coating solution 
which induces microcapsule , coupler , and organic base , 
other additive which contain diazo compound , coating and 
drying does on the paper and synthetic resin film or other 
support with bar application , blade application , air knife 
application , gravure coating , roll coating application , spray 
application , dip coating , curtain coating or other application 
method , it is desirable to provide the heat sensitive layer of 
solids content 2.5~30g/m<sup>2 </sup>. 

Regarding recording material of this invention , 
microcapsule , coupler , base etc is good being includedby 
same layer, but, it can also take configuration of kind of 
laminated type which is included in separate layer . 

In addition, after providing kind of intermediate layer which 
on support isstated in Japan Patent Application Sho 
59-177669specification etc, application heat sensitive layer 
also it is possible todo. 

[0090] 

As support of this invention , paper support which is used for 
conventional pressure-sensitive paper and heat sensitive 
paper , dry type and diazo duplicating paper etc of wet type in 
each case sizing wasdone besides you can use, by alkyl ketene 
dimer or other neutral sizing , pH neutral paper 5-9 (Those 
which are stated in Japan Patent Application Sho 55-14281 
number. ), the Japan Unexamined Patent Publication Showa 
57-1 16687 number satisfies relationship between Stockigt 
sizing degree and the meter weight which are stated, optical 
surface roughness where at same time Bekk smoothness 
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H^*<30~150/i 0)&+ 4#BRBS 58-69091 -^|C|B 
e*+lTl^8BJS 0.9g/cm 3 aT"C^03t^M 
tm&tf 15%teLtO)8L 4#B8DB 58-69097 -^(C 

B«*ftfc*-j-y«upa*s(jE P8i2i)-c 
4oocc ja±icpp«Msaa?*ifc/<;u^cfey»jtL 

58-65695 -^IC|B«© Ti>— >|C fej> 



&BSB3 59-35985 ^ I wfB®$;ft fell Ml ::=>□:*- 
[0091] 

[0092] 

^llfi««f*aiinLfc«IIIi(6lT*l^««li 
M-K)*. ®f»IE^±lcjElc|glt^Ci:A<»* 



[0093] 



isstated in paper , Japan Unexamined Patent Publication 
Showa 58-136492 number of 90 second or more being 8;mu 
m or less , At same time below density 0.9g/cm <sup>3 
</sup> where thickness is stated in the paper , Japan 
Unexamined Patent Publication Showa 58-69091 number of 
30 - 150;mu and with Canadian Standard Freeness (JIS 
P8121 ) where optical contact ratio isstated in paper , Japan 
Unexamined Patent Publication Showa 58-69097 number of 
1 5% or more in 400 cc or larger papermanufacture doing from 
pulp which milling treatment is done, in yankee machine 
which it states in paper , Japan Unexamined Patent 
Publication Showa 58-65695 number which prevents 
smearing of the coating solution which becomes depending 
paper manufacture paper . which designates glossy surface of 
stock which is done as the coated surface and improves 
coloration density and resolving power 

It administers corona treatment to stock which is stated in 
Japan Unexamined Patent Publication Showa 59-35985 
number, it can use also paper etc which improves 
applicability . 

[0091] 

In addition with developing process vis-a-vis heating it cannot 
deform the synthetic resin film which is used as support , with 
this invention , from midst of material of public knowledge 
which possesses dimensional stability it can select in the 
option . 

You can list polyethylene terephthalate or polybutylene 
terephthalate or other polyester film , cellulose triacetate film 
or other cellulose derivative film , polystyrene film , 
polypropylene film , polyethylene or other polyolefin film etc 
as film a this way. 

Or pasting together with unit , you can use these. 

As thickness of support , it can use those of 20 - 250;mu m . 

m » 

[0092] 

Regarding to this invention, when on according to need , heat 
sensitive recording layer printing with thermal head ,with 
objective which prevents sticking and head fouling and/or 
etcgrants water resistance to recording material , on heat 
sensitive recording layer , polyvinyl alcohol etc isdesignated 
as main component , protective layer (Below it calls 
protective layer simply) which adds various pigment and the 
mold release etc, furthermore it is desirable on thermal 
recording to provide. 

[0093] 
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[0095] 

-Di^xit.^mw- 4-135787 ^ 'a m . m 

4-144784. ^-^fg, m 4-144785 ^^$fi. |5| 
4-194842 -^$8, [51 4-247447 ^4>$8. 
4-247448 -§^$8, IP) 4-340540 #4* $8. PI 
4-340541 5-34860 ^iCfettettTl^ 

■Oo 

mmm 2 » <b m. c g)<t. m^tt-^tt&fe 



m^^&itSty^tim 1 cDig&fSJiJf (A 

1), *2l;*:lSl|X&ft 360nm±20nni -QfoZisTV 
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When it heats to recording surface of diazo thermal recording 
material of this invention which is acquired this way with 
thermal head etc, capsule wall of polyurea or polyurethane 
softens, coupler and base compound outside capsule penetrate 
into the capsule and color. 

As for postrecording , diazo compound disassembling light of 
absorption wavelength of the diazo compound by irradiating, 
in order to lose reactivity of coupler ,fixation of image is 
done. 

[0094] 

As fixing light source , it can use various fluorescent tube , 
xenon lamp , mercury lamp etc. 

Because almost to agree with absorption spectrum of diazo 
compound which is used with recording material , photofixing 
it is possible this issue spectrum , efficientlyit is desirable. 

In addition, it can expose thermal recording material of this 
invention , making use of the original , can disassemble diazo 
compound other than image forming section and afterforming, 
heating recording material , it can develop latent image , can 
acquire the image . 

[0095] 

diazo thermal recording material of this invention can also 
make thermal recording material of multicolor . 

Concerning this multicolor heat sensitive recording material 
(photothermal recording material ), in Japan Unexamined 
Patent Publication Hei 4- 135787disclosure , same 4 - 144784 
disclosure , same 4 -144785 disclosure , same 4 - 194842 
disclosure , same 4 - 247447 disclosure , same 4 -247448 
disclosure , same 4 - 340540 disclosure , same 4 - 340541 , 
same 5 - 34860 etcit is stated. 

It can acquire concretely by laminating heat sensitive 
recording layer which is colored to different hue . 

As layer configuration it is not something which especially is 
limited. Especially photosensitive wavelength diazo 
compound of different 2 kinds at time of therespective diazo 
compound and heat reacting, heat sensitive recording layer 2 
layers which combines coupler which it colors to hue which 
differs (B layer , C layer ) with, multicolor heat sensitive 
recording material whichlaminates heat sensitive recording 
layer which combines electron donating colorless dye and 
electron accepting compound isdesirable. 

first heat sensitive recording layer which includes electron 
donating colorless dye and electron accepting compound on 
namely, support (A layer ), attime of diazo compound and 
said diazo compound and heat which are a maximum 
absorption wavelength 360nm +/- 20nm reacting, second heat 

.S. Pat Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 
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CKDftfcJSl^T. &&&fBfiJf (7>$8&ftffl£ 
[0096] 

5?77<b**t*3f5-t**fe*#«. 

*|C 400±20nm <D3t£BB3fLT C Jf 
*iTt^4*JEC(DS;77<b***#»*1*fc(D 
4. » 2 <DStttB»li(B »)4<*6-r*l=+» 
MI=***lTl**5?7 % /fc*» 

5?7!/fls**i*#WLrtey»ftii*4«*fe 

£blC 360±20nm <D3fe£BBatLT B If 

rt^y7i/<bd**»»LT.«ftic» 1 <D 

iDtt**l*4^ *"CK5?7VMb*»l*#*LT 
[0097] 

maun 

BIT, *f6M**«6«lc«fcoTSlzBaf * 
tf. **WI*C*ifelcJ:or«llfi**i*ta)-C 

CSIMi] 

(l)E»fca>tt» 

($?7 % /fc*to**r*?-teJWft A <Di!3§i):Pi§ 
x^;u 19 ttl::TG£ a eS&|i*£?77lbfttt 
2.8 a$. h'J^Uv;U7^X^x-h 10 SteSJnL 



sensitive recording layer which contains coupler which 
coloration it does(B layer ), at time of diazo compound and 
said diazo compound and heat which are a maximum 
absorption wavelength 400+/- 20nm reacting, heat sensitive 
recording layer of third which contains coupler which 
coloration is done (C layer ) with it is something which is 
done. 

In this example, in order to become 3 primary colors , 
yellow , magenta , cyanide in developed hue of each heat 
sensitive recording layer color reduction mixing, if it chooses, 
image recording of full color becomespossible. 

[0096] 

recording method of this multicolor heat sensitive recording 
material heats heat sensitive recording layer (C layer ) of third 
first, colors diazo compound and coupler which are included 
in said layer . 

400 +/- irradiating light of 20 nm next, after disassembling 
unreacted diazo compound which is included in C layer , 
second heat sensitive recording layer (B layer ) colors to give 
sufficient heat, diazo compound and coupler which are 
included in said layer are colored. 

At time of this also C layer is heated simultaneouslystrongly, 
but we to have already disassembled diazo compound , 
because coloring ability power is lost, it does not color. 

Furthermore 360 +/- irradiating light of 20 nm , disassembling 
diazo compound which is included in B layer , giving 
sufficient heat which first heat sensitive recording layer (A 
layer ) colors lastly, it colors. 

At time of this also heat sensitive recording layer of C layer , 
B layer is heatedsimultaneously strongly, but we to have 
already disassembled the diazo compound , because coloring 
ability power is lost, it does not color. 

thermal recording material of this invention as description 
above making multicolor heat sensitive recording material 
isdesirable. 

[0097] 

[Working Example(s)] 

Below, this invention furthermore is detailed with Working 
Example , but this invention is not something which is 
restricted with these. 

[Working Example 1 ] 

Production of (1) recording paper 

Adding [jiaso ] compound 2.8 part , tricresyl phosphate 10 
part which in (Manufacturing diazo compound-containing 
capsule liquid A ):ethylacetate 19 section is displayed 
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withbelow-mentioned formula, it mixed to uniform . 

Next, it mixed to uniform in this mixed solution Takenate 
D-110N (Takeda Chemical Industries Ltd. (DB 
69-053-8228 ) make) including 7.6 part as wall agent , 
acquired Iliquid . 

[Chemical Formula 3 1 ] 



mz % zo) I fflzytMttt&O) 8 M%* 

»5*46.1 SB. * 17.5 SB. Kt ? 2/;U'<>*>X;U 
*>K7— #<7> 10%7k?§;*& 2 SB£fln*. 40 deg 
C. lOOOOr.p.m.T* 10 #P B 1¥Mb#tx-Lf::o 

f96*ifc?Wb«lc* 20 »£io*.-CJ9-' IbLfc 
L#*<*> 40 deg c -e 3 B$m*:?-tr;Hb 

*^-b;KDttStt 0.35// m Vfo-otzo 
[0098] 



13.1 »zWtt#+-Cfttt«iLTe«Lfcfl;£ 
499 7-N-(n-t^$fvJl/)-N-(2-Xf;i//s+y;i/) 

U> 3.0 SB, 1 , 1 -(p- 1 K P ^>7x ~ ;U)-2-x^;u 
5.0 SB. #3§0;3<7>^P^>f£«i* 
(B-3)2.5 SB, 4,4' -{n-7x-U>V^V^Pt 0| J^ 

>)v?x/— ;u£ 5.0 SB. hU^x- 

5.0SB. h'J^7Uv;U^^X^x— hO.61 SB, vu-r 

>8vif;nxf;i/ 0.28 SB£^L n 



ERJBS-tr^XD 15 fift%*2Bjfc 61 

»,K-r?/;u'<>i?>xjU7h>»v— y io%tK 

9 SB. * 55 SB£ 40 deg C 
fc+lc II fc£»toL*«^"*— £Jfllvc 40 
degC, lOOOOr.p.m.-r? 10 #H¥Ub$MftLfc. 

tt&ftfc?Ubtt£ 40 deg C T? 2 B#ffl!JM#LT* 

B £|#fco 
[0099] 

c <DMj$]:*:7-tr;ujfc A6 SB.tK 4.4 

sb. 5R«ia^^>a> 15 1.9 sb 

£ 40 deg C -CiSj-dS^UcSL /*a 



Next, 10 min emulsification it made this Iliquid with 40 deg 
C, lOOOOrpm including 10% aqueous solution 2 part ofB 
weight %aqueous solution 46.1 part , water 17.5 part , sodium 
dodecyl benzene sulfonate of phthalated gelatin . 

While homogenization after doing, agitating to emulsion 
which it acquiresincluding water 20 section making 3 hours 
capsule forming reaction do with 40 deg C, itacquired capsule 
liquid A. 

particle diameter of capsule was 0.35;mu m . 
[0098] 

In (Manufacturing coupler emulsion liquid B ):ethylacetate 
13.1 part compound 7-N- which it states as embodiment (n- 
octadecyl ) -N- the(2 -ethylhexyl ) amino carbonyl methyl 
oxy -4- hydroxycoumarin 3.0 part ,1,1- (p- hydroxyphenyl ) 
- 2 -ethyl hexane chroman derivative of 5.0 part , this 
invention (B-3 ) 2.5 part , 4, 4&apos; - (n- phenylene 
diisopropylidene ) biphenol 5.0 part , triphenyl guanidine 5.0 
part , tricresyl phosphate 0.61 sections and diethyl maleate 
ester 0.28 section were melted in specification and Illiquid 
was acquired. 

Next, 15 weight %aqueous solution 61 sections and sodium 
dodecyl benzene sulfonate 10%aqueous solution 9 part , water 
55 section of lime-treated gelatin while mixing to uniform 
with 40 deg C, it added Illiquid and 10 min emulsification it 
did with 40 deg C, lOOOOrpm making use of homogenizer . 

2 hours agitating emulsion which it acquires with 40 deg C, 
afterexcluding ethylacetate , it supplied weight of ethylacetate 
and waterwhich volatilization are done with water addition , 
acquired coupler /base emulsion B. 

[0099] 

15 weight %aqueous solution 1.9 part of {solution preparation 
of coating solution C }:capsule liquid A6 part , water 4.4 
part , lime-treated gelatin after mixing to uniform with 40 deg 
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C, it added coupler /base emulsion B8.3 part , mixed to 
uniform , acquired the heat sensitive recording layer coating 
solution C. 

{solution preparation of protective layer coating solution 
D } polyvinyl alcohol (degree of polymerization 1700, degree 
of saponification 88% ) 10% aqueous solution 32 section and 
water 36 section were mixedto uniform , protective layer 
coating solution D was acquired. 

[0100] 

On support for printing paper which laminates polyethylene in 
{application } :high quality paper ,in order of heat sensitive 
recording layer coating solution C, protective layer coating 
solution D, it dried with sequential application and 50 deg C 
with the wire bar , acquired diazo thermal recording material 
of objective . 

coating amount as solid component was each 6.4 
g/m<sup>2</sup> , 1 .05g/m<sup>2</sup> . 

(2) image recording 

[0101] 

(thermal recording ):Kyocera Corporation (DB 69-055-7624 ) 
make making use of thermal head (KST type ), in order for 
the recording energy of per unit surface area to become 0-40 
mJ /mm <sup>2</sup> , it decided applied power and pulse 
width for thermal head and thermal printing did in diazo heat 
sensitive recording layer , acquired the image . 

In specimen after (photofixing ):thermal recording , emitted 
light center wavelength 15 second entire surface illumination 
it did making.useof ultraviolet lamp of 365 nm , output 40 W. 

[0102] 

light resistance test of (3) recording paper 

With fluorescent tube light resistance tester of 32000 LUX 
illumination it did specimen which the image recording is 
done with 72 hour continuations and tested image part and the 
background part light resistance . 

concentration of image part before illumination concentration 
of image part after M<sub>0 </sub>, illumination M<sub>l 
</sub> was measured respectively with MacBeth 
densitometer . 

light fastness of image part , it showed residue ratio {residue 
ratio = (M<sub>l </sub>/M<sub>0 </sub> ) X 100% } of 
image before the illumination as criterion . 

Fact that extent and light fastness where residue ratio is large 
aresuperior is shown. 

yellow concentration of nonimage part before illumination 
yellow concentration of nonimage part after Y<sub>0 </sub>, 
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illumination Y<sub>l </sub> was measured respectively with 
MacBeth densitometer . 



(D-fxn— ajt«fc(Y, -Y 0 )£g$<tLT^L 



[0103] 

a«#Lfc^7 % /B»EaS/-hi:. 60 deg C T* 
30%RH <7>3HTFIC 72 B*IHSt4««SLfci>7!/ 



•feasor fci*. ^^xsstast+iccty 

[0104] 
[0105] 

tUMM l~4]3S«i« 1 atf 17T*ffll^PV> 
R*ft(B-3)(Dftt)yi-. TESC^a**l*^P 

a*»fcftii*jt« i tH»ft»^*m\E 

TE8 i icfSS^-f „ 

[0106] 
[lb 32] 



light fastness of nonimage part , it showed yellow 
concentration change (Y<sub>l </sub>-Y<sub>0</sub> ) of 
nonimage part after the illumination as criterion . 

When this value is small, fact that light fastness of nonimage 
part issuperior is shown. 

As for image density measurement reflected intensity of 
initial stage inspected approximately 1.1 concentration change 
with MacBeth densitometer . 

[0103] 

room temperature with diazo heat sensitive recording sheet 
and 60 deg C which are retained under the condition of 30% 
RH measuring difference of coloration density and the 
background density , with hot plate of diazo heat sensitive 
recording sheet which 72 hour accelerated storage is done, 
itcompared test of (comparative test of fresh storage 
property ) fresh storage property . 

It measured change of color depth , due to Macbeth reflecting 
densitometer . 

[0104] 

Besides it replaces to compound which shows diazo 
compound , coupler , chroman derivative which is usedwith 
{Working Example 2 -22 } Working Example 1 , in 
respective below-mentioned Table 1 it did theoperation of 
being similar to Working Example 1 , tested recording paper 
light resistance . 

[0105] 

In {Comparative Example 1~4 } Working Example 1 and 
place of chroman derivative (B-3 ) which is used with 
17,besides coupler emulsion liquid is acquired making use of 
chroman compound A, B which isdisplayed with 
below-mentioned formula it did operation of beingsimilar to 
Working Example 1, tested recording paper light resistance . 

Result is shown in below-mentioned Table 1 . 

[0106] 

[Chemical Formula 32] 
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[0107] 
[Table 1] 
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[0108] 

Next, Working Example concerning functional group which is 
included in chfoman derivative of this invention and diazo 
compound which includes functional group of same kind is 
shownbelow. 

Besides it replaces to compound which shows diazo 
compound , coupler which is usedwith {Working Example 2 
3-25 } Working Example 1 , in respective below-mentioned 
Table 2 it did theoperation of being similar to Working 
Example 1, tested recording paper light resistance . 

[0109] 

Here, in sense of comparison, among those which are used 
with the Working Example 1-22, same as aforementioned 



[0108] 



mzttttmtmmm i tmmum^ffi\ 

Kfttt©»3fcttRR£fTofc. 



[0109] 

zzx\ it»a)*i*T\ mi&m i-22 vmi^tt 

<D<Do*>. mtummm 23-25 tmc* <po^>m 
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[0110] 

[»2] 



Working Example 2 3~25, it possessed thecombination of 
chroman derivative and coupler , only diazo compound , 
inscribedresult of light resistance test of recording paper of 
aforementioned Working Example 15,1 and 2 0 which isa 
functional group which is included in chroman derivative and 
a combination which doesnot include functional group of 
same kind to below-mentioned Table 2 . 

[0110] 

[Table 2] 
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[0111] 

©*S*ttl=«va*4ci. Hfl£0!l 23-25 © 

[0112] 
CSttffl 26] 



(1)?/7>*»*ftl(A JDfll£4|)tt<DHH 
MS) 



i.Aii-1 

7£/'7x-;u)-3-(i-x^;u-2-^ : 3 1 ;u-f>K— ;u 
-3--ou)-4-7-«f7$ , JK 3 Sfl£6titx^;u 20 SB 

XXaijAJttl 20 tt£3ttau int&LTiS-l:: 



[0111] 

From these results, thermal recording material which uses 
chroman compound of this invention ,is superior in light 
fastness of image part , nonimage part , as though it is a 
Working Example 2 3~25, when diazo compound it has 
possessed same functional group as chroman compound of the 
this invention , furthermore light fastness improving was 
proven. 

[0112] 

[Working Example 2 6] 

Below, 3 colors of yellow , magenta and cyan thermal 
recording are done in independence, the image of full color 
production example of multilayer multicolor heat sensitive 
recording material in this invention which reproduction can 
do is shown. 

(1) cyanide heat sensitive coloration layer (A layer ) 
manufacturing business coating solution 

(Manufacturing capsule liquid which contains electron 
donating colorless dye ) 

l.A layer -1 

3 - (o-methyl -p- diethyl amino phenyl ) - 3 - (1 -ethyl -2- 
methyl indole -3- yl ) - 4 -aza phthalide 3 part in ethylacetate 
20 section of electron donating colorless dye after melting, 
inthis diisopropyl naphthalene (It added high boiling solvent 
20 section, heated and mixed to uniform . In solution which it 
acquires, 1 -to-3 adduct of xylylene diisocyanate 
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7i— h/HJ/^O— ;i/?D/*><7> 1 S* 3 OMR 
*tft»»©»a*IB»Lfc. 2.A B-2 7$Mt 

-tf5^> 6%<dtK?§* 54 Kt- vjutji> 

IC7K 68 ;1^LT^-lcUfc^, 
£j$£jg#L£j!><e> 50 deg CKttl&U V-f^D 
*^-lr;i/C0¥K)6 : f-gA< 1.6fl m tftaj^lc* 

fc.) 



£5 



[0113] 

7;ua— ;u 4%tK;£?£ 150 SP+lcanK.fcSL # 

-^S;H=T 24 B#IW#ttLT#»jS*fmU 
JtMtiiz)?^ l5%<D7K;*^jiS45 SJ&tfKx v 
ju^jU/toK-J-HJ^A io%0)7K?S;"^ 5 SP£;I 

X 10 #WSUbU ?Lfl:»*a*#fc. 



[0114] 

mm 24 r-ffli>fc->T7-^A^^b^^ 

(A-8)(365nm <D;£ft0>#T-#fi?)2.O Sfl£. ft& 

x^;u 20 mzmMLtz'&.mzV4VZfn\d)\, 
:K7$U> 20 a$£;$JraU in$iLTfc)-ir;I£ 

WbftfcjSjfci::*^*— h D-110N(:*j?-tr;ug 
Sl)i5 SP£i£iDUiS)-l::;I£L.-tv7vHb£ 

»&*ifc5?7VMb£*<i!>**£* *°Ut*=;u7 
;u=i— ;u(fi£jg noo r-^XbS 88%<Dt 
0)6%0>7K?g;$ 54 K-r->;u*JUJ|C/K:J- 

K'J 0 A 2%<n*j§» 2 SB£;I£U=;t;$l-3sJ!ltl 
L, **v^+f-£<$fflL.T?Wb#&[Lfco 



/trimethylolpropane (Takenate D-l 10 N: tradename , Takeda 
Chemical Industries Ltd. (DB 69-053-8228 ) make)adding 20 
sections, it agitated to uniform , manufactured solution of 
electron donating colorless dye . Adding aqueous solution 2 
part of dodecyl sodium sulfonate 2 wt% in aqueous solution 
54 section of 2.A layer -2phthalated gelatin 6%, to the liquid 
which it manufactures, emulsification it did including solution 
ofabove-mentioned electron donating colorless dye , making 
use of homogenizer , acquired the emulsification liquid . 
Mixing including water 68 section, after making uniform , 
whileagitating said mixed solution , it heated to 50 deg C, in 
order for average particle diameter of microcapsule to become 
1 .6;mu m , 3 hours making capsule forming reaction 
emulsification liquid do which it acquires, it acquired capsule 
liquid . ) 

[0113] 

After adding bisphenol P which is a (Manufacturing electron 
accepting compound emulsification liquid ) electron accepting 
compound in polyvinyl alcohol 4%aqueous solution 150 
section, 24hours dispersing with ball mill , it produced 
dispersion , it threw to aqueous solution 45 section of 
phthalated gelatin 1 5%, and solution which mixes aqueous 
solution 5 part of dodecyl sodium sulfonate 10% used 
homogenizer and 10 min emulsified, acquired emulsification 
liquid . 

In order capsule liquid and electron accepting compound 
emulsification liquid which contain (Manufacturing coating 
solution ) electron donating colorless dye , 1 -to-4 to become 
with weight ratio , mixing, it acquired coating solution . 

[0114] 

(2) magenta heat sensitive coloration layer (B layer ) 
manufacturing business coating solution 

diazonium salt compound which is used with (Manufacturing 
capsule liquid which contains diazo compound ) Working 
Example 2 4 (A-8 ) (It disassembles with light of wavelength 
of 365 nm ) after melting 2.0 part , in ethylacetate 20 section, 
furthermore it added diisopropyl naphthalene 20 
section,heated and mixed to uniform . 

Takenate D-l 10 N (capsule wall agent ) it added 15 sections 
in solution which it acquires,mixed to uniform and acquired 
solution of diazo compound . 

polyvinyl alcohol (With degree of polymerization 1 700 those 
of degree of saponification 88%. ) it added solution of diazo 
compound which it acquires, to 6%aqueous solution 54 
section and solution which mixes aqueous solution 2 part of 
sodium dodecylsulfonate 2%, used homogenizer and 
emulsification did. 



#bftfc¥Mb#tfc;$l::7K 68 S5£ Jjn*_Tfc)— IC While mixing to uniform in emulsification liquid which it 
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-4-tKa*v^V'J>(C-3)2 SB. ■i7D-7>^*tt: 
(B-3)1.7SP, l > 2,3-h'j7x^U^7'-V>2Si5. h 
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50g irKTV^XJU^^+h'JOA 2%<Z)7Kj§ 
» 2g £;l£Lfc*^jfc+lcS:AUi&. 

^--c-tf-^ffl^r io#rasutu mb#»»£ 



[0115] 



20 IC/JJl^;: 2 > 5-V^h^rV-4-h'J-'U : 3 1 ^-'< 
(A-5)(v7VHb£<8l:420nm <D;£ft(D#T-# 

*)3.o sp*s^kx^;u 20 mzmmuzik. z*i 



D-110N * 15 fVaHlffU K)-lC;I^Lrv7y 
*v^+f-£fflOTfUb#ftUco 



SfcLfcS**. KI=«»Lft*<& 40 deg C IC 
ftlttU A?-b;U©¥£ltt^8tf 13 JU m t<p* 

3 B*IH*?-tr;MbKlC*fT:h1£T*7-fe 

[0116] 

(*>zr : ?-m.itft®im<Dm®)mi&M n izmi* 

tell??— (C-6)2 ffl5,HJfi0j 1 (D^07>li 
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acquires including thewater 68 section, agitating it heated to 
40 deg C, in order for the average particle diameter of capsule 
to become 1 .1 ;mu m , making 3 hours capsule forming 
reaction do, itacquired capsule liquid . 

7 -N- where it is a coupler which is used for (Manufacturing 
coupler emulsion liquid ) Working Example 2 4 (n- 
octadecyl ) -N- (2 -ethylhexyl ) amino carbonyl methyl oxy 
-4- hydroxycoumarin (C-3 ) 2 part , chroman derivative (B-3 ) 
1.7 part , 1, 2, 3- triphenyl guanidine 2 part , tricresyl 
phosphate 0.3 part and diethyl maleate 0.1 part , were melted 
in the ethylacetate 10 part . 

10 min it emulsified solution which it acquires, after throwing 
to aqueous solution 50g of gelatin 6weight % and in aqueous 
solution which mixes aqueous solution 2g of the dodecyl 
sodium sulfonate 2%, making use of homogenizer , acquired 
emulsification liquid . 

In order 2: to become with 3 with weight ratio , mixing 
capsule liquid and the coupler emulsion liquid which contain 
(Manufacturing coating solution ) diazo compound , it 
acquired coating solution . 

[0115] 

(3) yellow heat sensitive coloration layer (C layer ) 
manufacturing business coating solution 

2 and 5 -dibutoxy -4- tolyl thio benzene diazonium 
hexafluorophosphate where it uses for (Manufacturing 
capsule liquid which contains diazo compound ) Working 
Example 2 0 (A-5 ) (It disassembles with light of wavelength 
of diazo compound :420nm ) after melting 3.0 part in 
ethylacetate 20 section, it added diisopropyl naphthalene 20 
section to this as the high boiling solvent , heated and mixed 
to uniform . 

In solution which it acquires, 1 5 sections it added Takenate 
D-l 10 N as the capsule wall agent , mixed to uniform and 
acquired solution of diazo compound . 

It added solution of diazo compound which it acquires, to 
aqueous solution 54 section of phthalated gelatin 6%, and 
solution which mixes dodecyl sodium sulfonate aqueous 
solution 2 part emulsification itdid making use of 
homogenizer . 

While furthermore agitating solution which is mixed to 
uniform including water 68 section, in emulsification liquid 
which it acquires itheated to 40 deg C, in order for average 
particle diameter of capsule to becomel.3;mu m , making 3 
hours capsule forming reaction do, it acquired capsule liquid . 

[0116] 

coupler which is used for (Manufacturing coupler emulsion 
liquid ) Working Example 17 (C-6 ) chroman derivative of 2 
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f*(B-3)2SP. l,2,3-K'J^x-;U^T-v> 1 SB* 
x^U 0.1 SJ£fti£x^;u lOfll+lcJMJU if 

6%(7)7kSiS 50g <tKT-v;UXVU7tx>^ 
[0117] 

(4)*P B Wffl«*a<DBI» 

14 aavo-tf^^^soiffifp^.iifBa^^ 

8.2 tf % (4-yx;U37xy+vhU7|-^rVX9 1 U>)^ r 

^;ux;U7^>K^-h l J^A<D2Mi%7K?§ift 1.2 

TISI^tMb^ d-1 0) 2 
7.5 »*S*0Ui^-iraH*U+IHJiffl!6* 



part , Working Example 1 (B-3 ) itmelted 2 part , 1 , 2, 3- 
triphenyl guanidine 1 part , tricresyl phosphate 0.3 part and 
diethyl maleate 0. 1 part in ethylacetate 10 part , after throwing 
to aqueous solution 50g of gelatin 6% and in aqueous solution 
which mixes aqueous solution 2g of dodecyl sodium sulfonate 
2%, 10 min it emulsified making use of homogenizer , 
acquired emulsiflcation liquid . 

In order capsule liquid and coupler emulsion liquid which 
contain (Manufacturing coating solution ) diazo compound , 
2: tobecome with 3 with weight ratio , mixing, it acquired 
coating solution . 

[0117] 

Manufacturing (4) intemediate layer coating solution 

In 14 weight %gelatin (# 750:tradename , Nitta Gelatin Inc. 
(DB 69-053-9127 ) make) aqueous solution , it added 2 wt% 
aqueous solution 7.5 part of compound d-1 which is shown 
on2 wt% aqueous solution 1 .2 part , descriptions below of 4 
weight %boric acid aqueous solution 8.2 part , (4 -nonyl 
phenoxy tri oxyethylene ) butyl sodium sulfonate , agitated to 
uniform ,acquired intemediate layer coating solution . 



[flS 33] [Chemical Formula 33] 

(CHi— CHSOiCHtCOHHCHi-) — fCH 2 NHCOCH 2 SO 2 CH— CH z ) 



CH 2 ^ CH z NHCOCH , SO 2 CH=CH 2 ) 



© 3:1 !iaSifcS£& 



[0118] 

-f^avKSEttTKUtf-^UT^ua— ;u(kl-318: 

ffifl*,*7Ufca#tt»)6%0*»5fc lOOg 
fc % X7K*i/*tt*'J75K(FL-71:iSft*, K» 
fc¥«a£^)30%<D#tti« lOg t*m$L 
fc&lC.X-fT'J^KEIB 40%<D#8fc«(/WK 

»j> z:Sp a p*.+m/ttSi*s#ttS)i5 g 

1f5^> 4%7K;t;^ i,200g t/^Uffl*** 
tLX&mLtz 0 

H£ 115 U m (DTK'JX^U^xb^U— hCDrS 
SIC SBR 5xy£X£BJK#M-e 0.3g/m 2 t 

£fiffiSfcya>B»#MA< 0.1g/m 2 i&SJ: 

fc. 



[0118] 

Manufacturing coating solution for (5) protective layer 

itaconic acid modified polyvinyl alcohol (KL-318:tradename , 
Kuraray Co. Ltd. (DB 69-053-6750 ) KK make) 6% aqueous 
solution 1 OOg and epoxy modification polyamide 
(FL-71:tradename , Toho Chemical Industry Co. Ltd. (DB 
69-057-0510 ) KK make) in liquid which mixes 
30%dispersion lOg, dispersion of zinc stearate 40% (Hydolin 
Z:tradename , Chukyo Yushi Co. Ltd. (DB 69-073-7457 ) 
make) adding 15 g, it acquired the protective layer liquid . 

coating solution for backing layer 

You used gelatin 4%aqueous solution 1 , 200g as coating 
solution for backing layer . 

Manufacturing support which provides subbing layer 

After in order to become 0.3 g/m<sup>2 </sup> with solid 
component weight , application doing the SBR latex in both 
surfaces of polyethylene terephthalate of thickness 175;mu 
m , in order for solid component weight of per surface to 
become 0.1 g/m<sup>2 </sup>, application doing coating 
solution for be low- mentioned subbing layer in both surfaces , 
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tt+ls 5%*»»(#810:$rffltf5*>tt3t£ 
tt§i)200g, I4^S 2/i m <D#u^/u^'ju 

0.5g. l,2-'<>!/9 1 77 , J>-3-*> 3%7ki§;^ 

l.0 g> x;U7tx>K5/(2-x^;u)^\^2/;i/ 2%tK?£ 



[0119] 

(6)£fe«»E»«»©tt» 
Tif>5raEJ»38ftJi5S. EflHff *xp- 



Eftlltf 6.1g/m 2 , 7-tf>^fi|»fBI»HIA< 
7.8g/m 2 . 4^111 *<2.4g/m 2 % -fXP— gSfcEII 
Jf*<7.2g/m 2 . fttf«ttllA<2.0g/ni 2 t&S«fe5 



[0120] 

(7)H«E» 

»6*lfcB»*ff»tfflt\ TE0 J^KLTE 



*IVC % 420nm RlXttJ * 40W CO 

*#h§7>^tic io»iwniLr;-fxp-flstt 

j»x*;u^-$EPfti«Eatf/^;uxi|B-CB!fiP 

u sic. T^Kxaijttt-eaSLfcH«»a> 

»flW< 0.5 ift5«fc5lzv-tf >*(DH«£E«L 



it acquired support which provides subbing layer . 

Manufacturing coating solution for subbing layer 

gelatin 5%aqueous solution (# 810:Nitta Gelatin Inc. (DB 
69-053-9127 ) make) mixing gelatin dispersion 0.5g, 1,2- 
benzo thiazoline -3- on 3%aqueous solution 1 .0g, sulfonic 
acid di (2 -ethyl ) hexyl 2%aqueous solution lOg which 
polymethylmethacrylate resin particle of 200 g, particle 
diameter 2;mu m 5% is dispersed, it acquired undercoating 
coating solution . 

[0119] 

Production of (6) multicolor heat sensitive recording material 

In order in one surface of transparent support which it 
manufactured already ,provides undercoating to become 1 0 
g/m<sup>2 </sup> with solid component weight , coating 
solution for backing layer application * was dried. 

Next, using slide type hopper type bead coater for other 
surface , in order on slide .from support side to become 
cyanide heat sensitive coloration layer liquid , intermediate 
layer liquid , magenta heat sensitive coloration layer liquid , 
intermediate layer liquid , yellow heat sensitive coloration 
layer liquid and protective layer liquid in order, multilayer 
double layer coating it did, dried and acquired multicolor heat 
sensitive recording material . 

In order with solid fraction conversion after drying, cyanide 
heat sensitive recording layer 6. 1 g/m<sup>2 </sup>, magenta 
heat sensitive recording layer .7.8 g/m<sup>2 </sup>, 
intermediate layer 2.4 g/m<sup>2 </sup>, yellow heat 
sensitive recording layer for 7.2 g/m<sup>2 </sup>, and 
protective layer to become 2.0 g/m<sup>2 </sup>, each 
coating solution application it did coating amount . 

[0120] 

(7) image recording 

It recorded as description below making use of recording 
material which itacquires. 

Making use of thermal head KST type (tradename , Kyocera 
Corporation (DB 69-055-7624 ) make), that concentration of 
image part which in the recording material which adjusting 
applied voltage and pulse width , acquires recording thermal 
energy of per unit surface area it measured with MacBeth 
densitometer becomes with 0.5, it recorded the image of 
yellow . 

Next, 10 second exposing under ultraviolet lamp of emitted 
light center wavelength 420nm and output 40 W, photofixing 
after doing yellow heat sensitive coloration layer , you 
adjusted recording thermal energy of the thermal head with 
applied voltage , and pulse width that furthermore, 
concentration of the image part which was measured with 
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[a 3] 



MacBeth densitometer becomes with 0.5, you recorded image 
of magenta . 

Next, emitted light center wavelength being 365 nm , 30 
second it exposed under ultraviolet lamp of output 40 W, 
photofixing after doing, magenta heat sensitive coloration 
layer it adjusted recording thermal energy of thermal head 
with applied voltage and and pulse width that concentration of 
image part which was measured with grain bell densitometer 
becomes with 0.5, itrecorded cyanide image . 

this result, to other than each colored image of yellow , 
magenta and cyan , record of the yellow and magenta as for 
image portion which overlap is done in the red color , record 
of magenta and cyanide as for image portion which the 
overlap is done in blue , record of yellow and cyanide as for 
portion which overlap is done in green color , and record of 
the yellow , magenta and cyan colored image portion which 
overlap is done to black . 

[0121] 

[Working Example 2 7) 

Besides chroman derivative (B-3 ) of Working Example 2 6 
can be applied to chroman derivative (B-8 ),obtaining 
multilayer multicolor heat sensitive recording material of full 
color to similar to Working Example 2 6, it made the Working 
Example 2 7. 

image recording was done in same way as Working Example 
2 6. 

[Comparative Example 5] 

Besides chroman derivative (B-3 ) of Working Example 2 6 
can be applied to Comparative Example compound 
A,obtaining multilayer multicolor heat sensitive recording 
material of full color to similar to Working Example 2 6, it 
made the Comparative Example 8. 

image recording was done in same way as Working Example 
2 6. 

It tested in same way as Working Example 1 light resistance 
concerning image which is acquired with Working Example 2 
6, 27 and Comparative Example 8. 

However, illumination time of fluorescent tube was modified 
in 240 hours. 

Result is shown in below-mentioned Table 3 . 

[0122] 

[Table 3] 
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[0123] 



In order to be clear in Table 3 , chroman compound of this 
invention whenit uses for multilayer multicolor heat sensitive 
recording material of full color , was superior in light 
resistance of the image part , nonimage part . 

It understood that on one hand, as for chroman compound of 
Comparative Example ,light resistance is unsatisfactory . 

[0123] 

[Effects of the Invention] 

Be able to acquire useful novel chroman compound , thermal 
recording material which is superior in the light resistance of 
image part , nonimage part novel chroman compound as 
coupler by utilizing, can beacquired with this invention , as 
coupler of thermal recording material . 
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